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ANNUAL CONVENTION OF THE AMERICAN SOCIETY 
OF CIVIL ENGINEERS, 

Floating from the tall tower of the Lookout Inn, 
1,700 feet above the city of Chattanooga, a large white 
flag bearing on its blue field the letters ‘‘ A. 8. C. E.” 
assured us, on our arrival, that in the parlors below 
the American Society of Civil Engineers was in session. 
This was their twenty-third annual convention, which 
opened on the 21st of May. Fully 250 members, asso- 
ciates and guests, were in attendance, hailing from all 
parts of the United States, with a fair delegation from 
Canada, not only civil engineers, but also those repre- 
senting the various departments of engineering, mili- 
tary, naval, mechanical, mining, and electrical. A 
special train from New York, with recruits from va- 
rious points along the route via Cincinnati, brought 
more thana hundred passengers, while others came 
singly or in small parties. Our own trip was by the 
charming Shenandoah Valley route, which gave us an 
opportunity to see the marvelous growth of a portion 
of the Old Dominion once utterly wasted by the rav- 
ages of war, but now both blooming and booming. So 
extensive indeed are the rival speculations of Charles- 
town, Riverton, Luray, Shandun, Basic, and other am- 
bitious places, that one of our party aroused the ire of 
some of the boomers by asking why they did not stake 
out as city lots the whole valley from Harper’s Ferry 
to Roanoke. It is noteworthy that this actual and 
prospective growth, whatever its real value may be, is 
due to Virginian enterprise, and not to an infusion of 
Northern energy. In this respect, we had a series of 
surprises at Chattanooga, Nashville, Atlanta, and Bir- 
minghai. 

It is hardly practicable for a full report to be given 
of the proceedings and discussions of this learned so- 
ciety, guided by President O. Chanute, of Chicago, 
and Secretary F. Collingwood, of Elizabeth, N. J. Some 
papers were very long, and others bristled with tech- 
nical and statistical matter, but again there were many 
novel and special features that might excite the inter- 
est of any person of ordinary intelligence and public 
spirit, and the mention of which will show that, besides 
much social enjoyment, a great deal of hard work was 
done between May 21 and Junel. We naturally be- 
gin with the 

PRESIDENT’S ANNUAL ADDRESS. 

In rehearsing the main engineering achievements of 
the year, President Chanute gave great prominence to 
what has been done in the way of completing several 
remarkable tunnels, most of which have had wore or 
less notice already in these columns. The new Croton 
Aqueduct, a rock tunnel 30 miles long, with a capacity 
of 318,000,000 gallons per day, was completed last July, 
after five years boring and at a total cost of $23,561,973. 
It isin charge of Mr. A. Fteley, vice-president of this 
society. The successful driving through of the tunnel 
beneath the St. Clair River at Sarnia, for the Grand 
Trunk Railway, under the direction of Mr. Hobson, of 
the A.S. C. E., is an achievement that will inaugu- 
rate an era of special activity in works of a similar 
character elsewhere. It is 6,000 feet long between the 
portals, 2,290 feet being under the river proper. It 
was driven through soft clays by a cylindrical steel 
shield forced forward by 24 hydraulic rams. Under 
cover of the cutting edge men excavated the material, 
working night and day, most of the time in compressed 
air. The lining is of segmental rings of cast iron, 
whose flanges are bolted with oak packing, making a 
tunnel 21 feet in diameter. Less than an hour was 
taken to swing and bolt each ring, under a sliding rim. 
The rams worked independently, and with such ac- 
curacy that after a year’s driving at the rate of 8 feet 
per day, the two shields coming from opposite direc- 
tions met exactly in line and level, having at ‘no time 
varied more than two inches from true position. 
Meanwhile work is resumed on the Hudson River tun- 
nel at New York, and it is decided to drive a tunnel 
at Detroit in lieu of a bridge. The great subway tun- 
nel for the City and South London Railway, extend- 
ing under the Thames, and 314 miles long, was opened 
to the public November 4, 1890, and has met with such 
favor that a number of similar projects are in the 
field, both in England and America. The various 
systems used are but modifications of the Greathead 
method, of which Beach’s pneumatic shield was the 
prototype. Reference was also made to the drainage 
tunnel for the valley of Mexico, 9°76 miles long, now 
being driven through indurated volcanic mud, being 
the ‘‘tebebate” through which Martinez, in 1608, 
drove a drainage tunnel 4 miles long in 11 months, 
with crude appliances and Indian laborers. 

Mr. Chanute’s address next treated of marine affairs. 
Our commercial fleet on the lakes demands, for its 
greatly increased tonnage, deeper water. There will 
soon be a navigable depth of 20 ft. from Duluth to 
Buffalo. A ship railway 66 miles long is advocated be 
tween Lakes Huron and Ontario, whence there should 
be a sufficient enlargement of river and canal to insure 
a navigable depth of 20 ft. from Chicago to the ocean. 
Freight rates to Liverpool would thus be reduced 
nearly one-half. The cost of this scheme would be 
about $43,000,000. 

Another project is to join Lake Erie with the Ohio 
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River by ship canal from Conneaut to Rochester onthe 
Ohio, so as to give a depth of 14 ft. to Pittsburg, for 
steamers of 1,500 tons. This would cost $27,000,000, 
and is recommended by the Pennsylvania Legislative 
Commission. 

Still a third project is to enlarge the Chicago River 
and ,upper Illinois, already united for drainage pur- 
Poses, s0 as to give adepth of 14 ft. to Joliet, thus 
making, indirectly, an important ship canal, at a cost 
of $20,000,000, with the expectation that the govern- 
ment will make its connection with the Mississippi 
practicable. ; 

In speaking of ship railways, mention should be 
made of the invention, of which a working model was 
shown, by Mr. William Smith, at Edinburgh, in 1890, 
that adinits lateral and vertical motion of the trucks 
without communicating it to the ships. The model gave 
satisfaction to naval experts and may effect a great re- 
duction in the cost of locating ship railways. 

There were built in the United States, in 1890, about 
6,344 miles of new railroad, giving an aggregate of 
167,741 miles, or 44 per cent of the total railway mile- 
age of the globe. North America has in all 187,425 
miles ; South America, 16,000; Europe, 141,000; Asia, 
20,000; Australia, 13,000; and Africa but 6,000. Ameri- 
cans are clearly the railway builders of the world, and 
should do missionary work for the rest of mankind. 
Our improved methods of operation have kept pace 
with progress of construction. As one item, 150,000 of 
our freight cars are equipped with Westinghouse au- 
tomatic air brakes, which are ordered for 500,000 more, 
and 102,000 have the Master Carbuilder’s automatic 
car couplers. Locomotives have gone on from the 
primitive Rocket, of 4144 tons, with one pair of driving 
wheels, to the Decapod type, with ten drivers and 80 
tons weight, and Shay’s plan of working an indefinite 
number of drivers. There is a limit, however, in this 
direction, as the weight of our engines and cars may 
be so increased as to crush or rapidly grind the best 
rails. 

Mountain railways were described, especially that on 
Pike’s Peak, and also a novelty styled the Hydraulic 
Sliding Railway. The fact was commented on that in 
1890 the United States, for the first time in its history, 
had produced more iron and steel than any other na- 
tion. The remainder of the president’s admirable ad- 
dress was occupied by a description of remarkable 
bridges and commercial structures recently built, with 
excellent lantern illustrations. 

IRRIGATION. 

An entire morning was devoted to hearing and dis- 
cussing a paper by Herbert M. Wilson on American 
Irrigation Engineering, an art of such recent develop- 
ment that the wajority of creditable works of that 
class are but just approaching completion. Expe- 
rienced engineers were not employed on the early 
works of Colorado and California, and the cost for re- 
pairs has made the financial results disappointing. 
One notable instance of blundering was the Florence 
Canal, in Montana, 15 miles long and 20 ft. wide, whose 
bottom has never been wetted since its construction in 
1888. But now a dozen canals are completed, or under 
construction, with bed widths of 50 ft. to 70 ft., with 
main lines from 50 miles to 100 miles long, with as many 
more wiles of laterals, and having capacities varying 
from 1,000 to 1,500 second-feet. Such canals will irri- 
gate from 100,000 to 150,000 acres each, and will render 
habitable twice that area, supporting on an average 
3,000 families each. The only European work compar- 
ing with ours in size is the Cavour Canal, in Italy. 
Indeed, our works are second only to those of India, 
from which they differ in four essential points : own- 
ership and legislation, engineering, construction, and 
superintendence and maintenance. Some of our most 
troublesome complications arise from questions of own- 
ership. Then, again, many of our canals, instead of 
being made through gently sloping or level land, are 
constructed on steep mountains, excavated from rocky 
walls of cafons, carried through costly tunnels, or 
across wide and deep valleys. Instead of governmental 
works, as in India, and the details carefully elaborated 
with regard to permanence, our main object has been 
to build cheaply and quickly. For example, the Del 
Norte Canal, 60 ft. wide and 54 ft. deep, with 30 miles 
of mains and as many more of distributaries, with its 
weir, gates, and other works, was built in 110 days. 
Rightly viewed, there is less excuse for faulty work on 
an irrigation system than on a railway; for a far 
greater amount of property and a larger number of 
liver are imperiled by mistakes. We have no proper 
system of control for completed canals as they have in 
India. Wehave, until recently, paid little attention 
to the bydrographic questions involved; but now they 
have been taken up by the irrigation branch of the 
U. S. Geological Survey and by several of the Western 
State agricultural colleges. It is not possible, in a con- 
densed report, to give the results of varied experi- 
inents as detailed by Mr. Wilson. His account of the 
pioneer canals and their results was interesting. Then 
the canal systems of the various Western States were 
described. By far the most magnificent canal in our 
country is that of the Turlock district, so outlined 
that all its 176,000 acres can be watered from the same 
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source. The works of the San Diego Flume Co. and 
of the Folsom Water Power Co. were described, as 
were also the Sweetwater, Merced, Cuyamanca, and 
Castlewood reservoirs, in which water is stored to sup- 
plement the flow of intermittent streams. An inter- 
esting problem, as yet but partly solved, is that of 
securing a correct and uniform standard for meaguring 
water sold for irrigation. The meter used in cities 
cannot be applied to open ditches, as it would soon be 
clogged. 
Apropos to the subject was a memoir on 


WATER METERS, 


by Mr. John Thomson, in which was ably set forth an 
array of facts drawn from personal knowledge and ex- 
perience, with illustrations, tables, and data from a 
great collection of ‘‘meter literature,” showing what a 
surprising amount of capital, thought, time, and labor 
have been given to this branch of hydraulic engineer- 
ing. During the last fifty-three years, to the close of 
1890, the United States has granted 678 patents in this 
class, while Great Britain has granted 231 patents, and 
France, Belgium, and Germany 250, making a grand 
total of 1,159 meter patents ; and yet, to the question, 
Has any generic invention of marked importance been 
made in water meters during the past twenty years ? 
the prompt answer is, No. The meters in market, 
here and in Europe, are those that have survived that 
period, or are modern adaptations of old devices. 
Broadly, there are but two types, one on the displace- 
ment, the other on the inferential principle, the cylin- 
der and piston illustrating the former, and the gauge 
the latter. Amid confessed perplexities it seems cer- 
tain that compact low-priced ‘* rotaries” will supplant 
the more cumbrous and expensive forms, and thata 
perfect meter must be as nearly frictionless as possible. 
Mr. J. R. Freeman argued that for measuring the dis- 
eharge of water in moderate quantity and under pres- 
sure, a simple smooth nozzle to which an accurate 
pressure gauge is connected forms a meter of great 
convenience and accuracy. His experiments with 
nozzles up to 24 inches in diameter are claimed to de- 
wmonstrate their utility in this respect for all ordinary 
purposes. The principle, of course, would hold good 
for large conduits, provided the conditions were prac- 
ticable. 

Engineer Grainor’s paper on the “ Origin and Evo- 
lution of the 


RAILROAD VIADUCT” 


was an attempt to trace historically the progress made 
from the primitive trestle, whose timbers rested direct- 
ly on bents of two legs cross-braced, up to the modern 
typical Awerican viaduct, whose spans are supported 
at each end by towers composed of two or more bents 
braced together in all directions, being really a combi- 
nation of a series of independent piers, with spans of 
truss connecting the same. 

Weare so accustomed to the familiar plan of cross- 
ties that it seemed odd that any one should argue for 
the superior advantages of a ‘“‘ Longitudinal Bearing 
System for 

RAILWAY TRACKS ;” 

and yet Mr. T. C. Clarke’s paper on that topic elicited 
amore lively discussion than almost any other com- 
munication presented before the convention. He ad- 
mitted that the common plan had done well in the 
past, but had now to be modified to meet the ever-in- 
creasing weight of cars and engines, which has nearly 
doubled during the past 15 years. Our tracks are giv- 
ing out at all points. Even steel rails are not hard 
enough; their ends are battered, or the material it- 
self flows under the heavy wheel loads. Sawing rails 
loosen the spikes. The timber supply is becoming a 
serious question. From sixty to seventy willion ties 
are annually required in the United States. Rails, 
spikes, ties, are all failing together. Remedies as pro- 
posed, e. g., the iron chair on every tie, are expensive ; 
so are steel cross-ties, which also sink at the joints, 
making an uneven track. The plan is therefore advo- 
cated of returning to the old form of a continuous 
rail and a continuous bearing, improved to avoid the 
defects found by experience. Some of these defects 
were pointed out, but none of them seemed so radical 
and remediless as the low joints of the cross-tie system. 
Figures were shown to prove that a first-class track, 
made with metalliclongitudinal bearings, need not ex- 
ceed the cost of one laid with metallic cross-ties, and 
would be better and more durable. Mr. BE. E. R. Wat- 
man, of the Hngineering News, commented at length 
and with great ability on Mr. Clarke’s paper; as did 
also Mr. Shinn and President Chanute. The final im- 
pression made was that our American tracks are by no 
means as safe and durable as they ought to be. 

A paper previously read by Julian A. Hall, on the 


‘““RIGHT OF WAY 


for Railroads,” was ably discussed by ex-President 
Shinn. Among other good points made was the claim 
that railroads should have maps accessible for ready 
reference, showing, first, the alignment through the 
county ; secondly, that through the first township of 
the county ; then successively, and on an ample scale, 
maps describing each piece of property crossed. These 
should be kept in a suitable book. Another book 


should be made, with an index, minutely describing 
the nature of title, whether by purcbase, gift or con- 
demnation. No agent should be allowed to close any 
bargain without official approval. Substantial monu- 
ments should be fixed to show exactly where the right of 
way lies. The legal and the engineering departments 
should work together; and every deed should be in- 
dorsed both by the engineer and the counsel before it 
is accepted. 
Among 


OTHER PAPERS ON THE PROGRAMME 


were those on ‘' Sections and Mechanical Conditions of 
Car Wheels,” by P. H. Griffin; ‘‘Stresses in Railway 
Bridges on Curves,” by Ward Baldwin; on ‘‘ Cements, 
Mortars, and Concretes,” by Wm. U. Grant; ‘‘ Steam 
Heating,” by Wm. E. Worthen; ‘‘ Free Railways vs. 
Governmental,” by E. B. Dorsey; ‘‘ The Straits of Juan 
de Fuca,” by B. W. De Courcy. Some of these were 
read by title, but others brought out full and interest- 
ing discussions. 

The venerable James B. Francis, of Lowell, Mass., 
was some time ago appointed as chairman of a com- 
mittee to report on the cause of the 


JOHNSTOWN DISASTER, 


but his report was delayed lest it might unduly affect 
pending suits. At this meeting, however, it was pre- 
sented, being briefly that the ‘' spill-way” of the South 
Fork dam ‘had not been made according to the original 
plan as laid down by Engineer W. E. Morris, but was 
reduced to less than half its proper width. The result 
was that the waste water did not have an opportunity 
torun out at the time of the flood, and, therefore, ran 
over the top of the dam and washed the earth away, 
thus causing the fearful disaster that followed, and 
that could not have taken place had the original plan 
been carried out as it should have been. 

An extremely interesting lecture was given on the 
local geology of the region surrounding Chattanooga, 
with maps showing the structure of Lookout Moun- 
tain and the adjacent hills. The writer also gave an 
illustrated description of the stalactitic caverns of Vir- 
ginia. A memorable excursion was made down the 
Tennessee River for fifty miles, between the Raccoon 
Mountain and Walden’s Ridge, to a station on the 
Memphis and Charleston Railroad, called Shellmound, 
on account of the ancient ‘‘ kitchen middens” in the 
vicinity. Inthe base of the Raccoon Mountain, ouly 
half a mile away, and exactly on the line between Ten- 
nessee and Georgia, lay invitingly open the enormous 
mouth of the famous Nicojack Cave, one of the few 
true rivals of Mainmoth Cave. Of course a party was 
made up to explore its mysterious depths. 

The social enjoyments of the convention call for no- 
tice beforeclosing. Probably there is no set of men in 
our country who do more hard work than these same 
civil engineers. Who would blame them if they had a 
jolly time when they assemble at their annual. conven- 
tion, in addition to reading and discussing ‘‘ papers” ? 
Lookout Mountain abounds with magnificent views, 
commanding literally an outlook into seven States, 
and on every side were interesting historical locali- 
ties, to which due attention was paid. The week’s 
work wound up with a splendid banquet, served at 
the Lookout Inn, the cost of which was defrayed by 
the members themselves. The next annual convention 
will probably be in Boston. 

tt 0 
DOMESTICATING CAMPHOR TREES IN THE UNITED 
STATES, 

Although the camphor tree is a native of China, 
Japan and Formosa, the authorities of the United 
States Department of Agriculture state that it has 
been a subject of distribution by the department for 
nearly thirty years. It is a very ornamental plant and 
has been used to some extentas ashade tree. The 
trees thus distributed are grown from seeds, the plants 
being raised in the nurseries of the department. The 
camphor tree flourishes in perfection in some of the 
Southern States, especially along the Gulf coasts. It 
grows rapidly from the seed, and the Department of 
Agriculture has frequently received seeds from this 
source which, when sown in a garden border, as a 
common garden pea is sown, rapidly vegetate and 
form plants from eighteen inches to two feet in height 
the first season. While the camphor tiee flourishes 
best in warm climates, it will stand 20 degrees of frost 
without being injured, and any locality where the 
thermometer does not show lower than 20° F. is fitted 
for the growth of the plant. A large number of trees 
were raised by the U. S. Department of Agriculture in 
1877 from seed sent from South Carolina, where trees 
are growing. Plants obtained from this seed were sent 
into the Southern States mainly as ornamental or 
shadetrees. It was found that it answered well as a 
shade tree, especially in Florida, though not much was 
expected of it in the way of producing camphor as a 
commercial product. 

Interest in the growing of camphor trees has recent- 
ly been stimulated by the great increase in the price of 
gumcamphor. This advance was caused by the quan- 
tities of the article which have been used in the man- 


creasing demand from makers of celluloid goods 
both in this country and in Europe. Before 
the introduction of celluloid goods about all the 
uses to which camphor was put were the preserv- 
ing of clothing and fur goods from the depredations 
of moths, and in medicine, but now large quantities of 
the commodity are used in celluloid manufacture, and 
for the production of smokeless powder. The princi- 
pal source of supply is in Southern Japan, and the 
method of extracting the gum from the wood was 
fully described in the SCIENTIFIC AMERICAN of April 
5, 1890. The methods used in this process, as was then 
shown, are of an exceedingly primitive character, and 
this has prevented any material increase in the sup- 
ply of camphor to meet the increased demand. In 
April, 1890, machinery was constructed at Pittsburg, 
Pa., for distilling camphor by more rapid processes, 
and this was shipped to Hiogo, Japan, but no advices 
have yet been received of the success of the experi- 
ment. The price of camphor is still maintained at a 
high figure, which will probably have the effect of still 
further stimulating the interest in the domestication 
of the tree in this country, with a view to extracting 
the gum for commercial purposes. Twelve months 
ago not less than five thousand plants were sent out 
by the Department of Agriculture from the gardens at 
Washington, and many thousands of plants are now 
growing there from seeds sown three months ago. 

The method pursued by the department in disposing 
of the trees is to send them to parties applying for 
them, who reside in sections of the country where the 
trees are likely to do well, and suggestions are also 
made to certain persons to take the trees, experiment 
with them, and report. The following is a statement 
from a person who had been thus favored: ‘‘A camphor 
tree received from your department, six years ago, has 
grown up into a fine tree, some fifteen feet in height. 
It is a very ornamental tree, and is valuable on that 
account alone, but if this is the tree from which the 
camphor of trade is obtained, I would be obliged if you 
would inform me how to getit. I have tried cutting 
the bark, but could not see any exudation of gum.” 

Camphor is generally obtained from the tree by 
chopping the wood and roots into small pieces and 
boiling them with water in an iron vessel till the 
camphor begins to adhere to the stirring utensil. The 
liquor is then strained and the camphor concretes on 
standing. It isafterward mixed with a finely powdered 
earth, and sublimed from one metallic vessel into 
another. In Japan the chips are boiled in a vessel to 
which an earthen head containing straw has been 
fitted, and the camphor sublimes and condenses on the 
straw. Crude camphor very much resembles moist 
sugar until it is cleaned. The refining process by sub- 
limation requires care and experience. 

There is a tree found on the island of Sumatra 
which furnishes an oil called camphor oil, which 
is obtained from incisions in the tree. Solid pieces 
of camphor are also found in the cracks of the 
wood, which is usually obtained by felling the 
tree, cutting it into blocks which are split and the 
camphor extracted. This article is rarely met with 
in commerce, and the tree is too tender for the climate 
of the United States. 

The Department of Agriculture will have a large 
supply of camphor trees ready for distribution next 
spring, inquiries having been received from many 
localities, regarding the domestication of the tree in 
this country. 

Camphor trees have done well in California. A 
tree in Yuba County, in fourteen years, reached a 
height of fifty feet. One recommendation of the tree 
for ornament alone is its exemption from insect para- 
sites, which, especially in the coast regions, trouble 
all indigenous evergreens and materially stunt their 
growth. 
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WHY DOES SOLID IRON FLOAT ON MOLTEN IRON? 

This question, which has puzzled a good many ob- 
servers, was satisfactorily explained by Dr. Anderson 
in a recent paper on steel read before the Iron Insti- 
tute, London. When a piece of solid iron is thrown 
into a pot of molten iron or steel the solid metal at first 
sinks, which shows that its volume is less than the 
melted metal. But soon the solid piece becomes heated, 
which causes it to expand, its volume is increased, and 
it rises and floats on the surface of the molten mass, 
The action is the same both with iron and steel. Mr. 
Wrightson said : 

‘““The experiment was frequentiy made by throwing 
a piece of iron into melted steel. They could see it go 
down, and might think that it was on account of the 
impetus which the iron had attained in falling that 
height, but asa matter of fact if the iron were put upon 
a fork and lowered, it would go down; but in the 
course of a few seconds it came up again, and kept on 
expanding until the piece of iron was a considerable 
distance above the surface of the metal. Then it de- 
creased in volume, and of course became of the same 
volume as the molten metal which it joined. Any one 
could see by the distance that the piece of iron went 
above the surface that it was of considerably less den- 


ufacture of smokeless powder, and also by the in-|sity than the molten metal.” 
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NEW EMERY WHEEL DRESSER. 

Any one who has ever had anything to do with 
emery wheels knows that the efficiency of a wheel de- 
pends upon the condition in which it is kept. Good 
work cannot be done with a wheel covered with ridges 
or hills and valleys, and, besides this, an untrue wheel 
is sooner worn out than a true one. For these reasons, 
to say nothing of the wear and tear of the machine in 
which the wheels are used, it is essential that every 
user of an emery wheel should have some efficient 
means of dressing them, so as to always keep them in 
working order. 

We give an engraving of an emery wheel dresser 
which has given excellent satisfaction. It consists of 
a cutter made from the best tool steel carefully hard- 
ened, having acellular structure formed by series of 
radial conical holes. This roller is journaled in a suit- 
able handle, which is provided with fingers 
for catching on the rest of the grinding 
machine. With this construction the roller 
or cutter way be brought to bear on the 
periphery of the emery wheel with any 
desired pressure. The cutter rolling in con- 
tact with the wheel soon reduces the sur- 
face to the required working condition. 

This cutter has the advantage over all others in 
remaining efficient so long as any of it remains. 

This useful tool is made by the Standard Tool Co., 
of Cleveland, O. 

0 2 
A CAR RECEIVER FOR BILLS OF LADING, ETC, 

A device for use on railway cars, providing a conve- 
nient receptacle for condition cards, bills of lading, 
etc., and so constructed that the contents will be kept 
clean and be readily accessible when required, is shown 
in the illustration herewith. It forms the subject of a 
patent issued to Mr. George W. Turner, of South 
Owaha, Neb. The device is suspended beneath the 
ear, preferably on a pivoted rail having a handle at 
each end, whereby it may be accessible from either 
side of the car. A cylindrical shell or jacket has an 
opening at one side normally closed by a semicircular 
cover, the shafts forming the pivots for the side ears 
of the cover being journaled in each head of the shell. 
On the outer end of each shaft is a hand wheel, and 
the inner ends of the shafts are attached toa drum 
adapted to be rotated within the shell by means of the 
shafts. The drum has longitudinal ribs on its periph- 
ery, each having an undercut recess in its side faces 
constituting slideways. Between one or more of the 
ribs, as shown in the sectional view, is a chamber 
covered by a lid fitting in the slideways, the chamber 
being adapted to receive documents. The surface 
compartments on the peripheral surface of the drum 
between the ribs are adapted to receive condition cards 
of defects or other cards containing usual notices or 
information, such cards being held in position in their 
several compartments by having their side edges en- 
tered into the slideways. The drum may be revolved 
by either of the end shafts, to bring the inner end of 
any desired chamber or compartment into register 
with a semicircular jacket slot, concealed by the jacket 
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cover when closed. The rail from which the device is 
suspended is preferably made of asingle piece of metal, 
rolled to form two spaced tracks to accommodate four 
or more grooved wheels arranged in pairs. The raii is 
clozed at its ends by buffer blocks or their equivalent, 
and to prevent the shell or jacket from turning, one 
hanger is provided with an angular foot at its lower 
end, engaging lugs on one end of the shell. 
a a 

ACCORDING to Census Bulletin No. 66, the total num- 
ber of vessels on the great lakes December 381, 1889, was 
2,784 ; the total zross tonnage, 924,472; and the total 
net tonnage, 780,119. The estimated carrying capacity 
of these 2,784 vessels was 1,254,271 tons, and the com- 
mercial valuation was $48,809,750, 


Internal Strains in Masses of Steel. 


Visiting, in 1886, the several works at and near St. 
Etienne, where the chrome steel projectiles were being 
produced, their successful manufacture being then of 
comparatively recent date, I saw, at more than one es- 
tablishment, a large number of projectiles which had 
sustained spontaneous fracture. In one store where 
the finished shot were stacked, after the Japse of the 
period during which the tendency to the development 
of cracks or torupture was stated to diminish gradu- 
ally, Isaw the head of one out of a pile of projectiles 
which had quite recently been projected to a distance 
of many feet by the violent spontaneous rupture of the 
metal. Instances of the development of flaws in these 


projectiles are now, sofar as our experience at Wool- 
wich goes, exceedingly rare, and the remarkable power 
possessed by these formidable punching tools of pene- 
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trating 8 to 10 inches of armor without cven sustaining 
any important alteration in dimensions isa convincing 
proof of the uniformity of structure and wechanical 
stability of the highly dense and tenacious material of 
which they are composed. 

The importance of rest in bringing about a diminu- 
tion, if not. the entire disappearance, of internal strains 
in masses of metal, is illustrated by the behavior of 
these chrome steel projectiles, which, at any rate in the 
earlier days of their manufacture, it was found neces- 
sary to store for several months before their transport 
to a distance could be ventured upon. My report of 
1865 on this subject gives illustrations of the recogni- 
tion, already at that period, of the effect of time in es- 
tablishing chemical equilibrium in masses of metal. 
Thus, the United States government had then 
recently instituted comparative experiments with iron 
guns newly cast, and with others produced at the same 
time, but preserved for lengthened periods, which 
demonstrated the importance of attention to this 
matter ; and the object aimed at and attained hy Rod- 
man in his proposal to cast iron guns of large caliber 
upon a core instead of solid, and to cool the castings as 
rapidly as practicable from the interior, while retard- 
ing the cooling from the exterior, was to diminish the 
severity of internal strains set up in the cooling 
masses of metal, and to reduce the period of time re 
quired for the establishment of mechanical equilibrium 
in the castings. My old friend, the eminent chemist, 
Thomas Graham, who was Master of the Mint when 
this subject was under examination by me, wrote mea 
very interesting letter in October, 1865, on the subject of 
his experience of the tendency to the development of 
cracks in steel dies; and after mentioning that eight 
dies out of 200 which had been stored, after having been 
passed as thoroughly sound, had recently been rejected 
as having developed cracks, he stated that they had 
sound reason at the Mint for believing in one peculiar- 
ity of tempered steel dies, namely, that if kept in store 
for a year or two, they became less apt to crack when 


in use, and coined more pieces than dies newly tem-. 


pered. The possible existence of internal strains in 
masses of steel composing the tubes or barrels in which 
it may be said that the real life of a gun is centered 
(whether the external portions consist of rings or of 
coiled wire) is obviously of vastly graver consequence, 
as affecting the stability of the gun, than the possible 
effect of a similar condition of things upon the effici- 
ency of particular projectiles, and the importance of 
guarding against such a source of instability in the in- 
dividual masses of which a gun is built up cannot be 
exaggerated. Since steel was first adopted as the ma- 
terial for the inner tubes or chases of our guns, some 
few casualties have occurred which careful investiga- 
tion has shown it to be scarcely possible to ascribe to 
any other cause than the existence in the steel of 
severe internal stresses, which determined the rupture 
of the metal when it was subjected to the conflicting 
strains developed by the action of even very moderate 
powder pressures. The condition in which the steel 
might have been, in such instances, when subjected to 
the action of the exploding powder charge, may be 
illustrated by reference to the behavior some years ago 
of the tube of a large gun, in which, after the third 
proof round was fired, a circumferential -crack was 
found to have become developed in the front threads 
of the breech screw. Upon removing the jacket fromm 
the tube, the crack extended forward along the cham- 
ber and into the rifling, and when the tube was placed 
in the lathe with a view of cutting off the injured por- 
tion, the crack suddenly developed itself with a loud 
report, and ran along to within 8 feet of the muzzle; a 
spiral crack at the same time ran completely round the 
tube, which fellin two upon removal from the lathe. 
The system introduced some years since of tempering, 
or oil-hardening as it is termed, the several parts of a 
steel gun, for the purpose of increasing the tenacity of 
the material, by raising the mass to a high tempera- 
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ture, and then immersing it in oil, has been demon- 
strated to result in the development of more or less 
severe internal stresses in the mass, which can only be 
removed by subsequent careful annealing; and until 
this latter practice was largely adopted, instances oc- 
curred from time to time at Woolwich, and at other 
gunmaking establishments, of the fracture of tu bes and 
hoops of guns, either during their treatinent in the 
workshop, or when at rest, or when, in the built-up 
condition, they have been for the first time exposed to 
the shock produced by the firing of the gun. One 
effect which the oil-hardening treatinent has occasion- 
ally exercised in the case of particular qualities of steel 
is that of developing minute fissures or cracks in the 
metal, either superficially or in the interior of the 
mass. This cannot, of course, be rectified by any an- 
nealing process, and it is stiil a question, to be deter- 
mined by the teachings of experience and 
the results of investigations, whether any 
definite or reliable modifications in the com- 
position of steel used for guns, tending to 
secure the desired combination of hardness 
and tenacity, may not be introduced, with 
the result that a method of treatment of the 
metal may be discarded which, however 
carefully applied, and however efficient the means 
adopted for reducing or neutralizing its possible pre- 
judical influence upon the physical stability of the 
parts of which a gun is built up, carries with it in- 
herent elernents of uncertainty and possible danger.— 
Sir Frederick Abel. 
——_ - i+ 0 
A DEVICE TO HOLD BAGS OPEN FOR FILLING. 

The bag holder shown in the illustration consists of 
a frame mounted to revolve, and provided with a num- 
ber of holders of novel construction, whereby a nui- 
ber of bags may be held in open position for conveni- 
ently filling them. It has been patented by Mr. James 
Davnie, of Hallock, Minn. One of the views shows 
four bags held open by the holder, another view repre- 
senting one of the holders in more detail, while the 
small figure is a side view of the spring-pressed arm of 
aholder. The bottom of the frame is mounted to turn 
on a base, in the top of which are rollers arranged in a 
circle, there being a track on the under side of the bot- 
tom of the fraine, in the center of which is a pivot pin. 
In the middle of the frame is a post, from the upper 
end of which extend a number of horizontal arms, each 
resting on a separate post at itsouter end. Between 
these horizontal arms are the spaces in which the bags 
are supported in open position by means of holders on 
top of the arms. Each holder has a fixed segmental 
arm and a movable segmental arm, both arms being 
set edgewise, and each having on its top an outwardly 
extending flange, over which is passed the edges of the 
open end of the bag, whereby the latter is supported 
on the arms. The movable arm of each holder is 
pivoted at its inner end on the horizontal arm, and its 
outer end is formed into a handle which slides ona 
segmental section supported on each of the outer parts. 
From the handle of each movable holder arm two seg- 
mental rods extend outwardly, one rod carrying a 
coiled spring arranged to draw the arm to its outer- 
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most position, or away from the fixed arm, by means of 
the tension of the spring. The other rod has a collar 
abutting against a bearing, to limit the movement of 
the swinging arm. In placing bags in position on the 
holder, the operator first passes the upper edges of the 
bag over the flange of the fixed arm, then moves 
toward it the swinging arm, and passes the other edges 
of the bag over the latter, the coiled spring then draw- 
ing the movable arm backward, holding open the mouth 
of the bag, and supporting it in position between the 
two arms. The frame is then revolved for the placing 
of other bags in position in a similar manner. 
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THE greatest known depth that oceans have been 
sounded is over 4,600 fathoms, in the Japan Sea. 
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ALUMINUM WORKS IN SWITZERLAND. 

The Aluminum Industry Company, limited, is the 
title of a company formed not long ago at Zurich, 
Switzerland, with a capital of $2,000,000, for the manu- 
facture of the alloys and pure metal aluminum by the 
electric method. Cryolite is exposed to the electric 
current. Some idea of the extensive nature of the en- 
terprise will be gained when we state that 4,000 horse 
power is available, to obtain which the company em- 
ploys turbine wheels, taking water from the River 
Rhine, at a point just above the Rhine Falls, near 
Schaffhausen, actually Venhausen. 

The dynamo machiues were constructed by the Ma- 
chine Works Company at Oerlikon. Up to the pres- 
ent time an altogether erroneous opinion has prevailed 
to the effect that colossal machines would be quickly 
ruined by continuous working. The regularity of the 
work at Venhausen, however, and the fact that ma- 
chines there have been in use day and night already 
for overa year, without the least interruption occur- 
ing, demonstrate, says Hngineering, the groundlessness 
of the fear. Machines constructed for only 6,000 am- 
peres have been worked at Venhausen with 15,000 am- 
peres without being in the least degree damaged. The 
new or additional plant of the Aluminum Industry 
Company comprises for the present three machines. 
Two large machines of 600 horse power each, which 
serve for the production of aluminum, and a smaller 
machine of 300 horse power for exciting the field mag- 
nets of the former, and other machines which may be- 
come necessary hereafter, as well as for lighting pur- 
poses and for driving sundry motors. 

The field magnets of the large machines resemble an 
inwardly toothed wheel and consist of 24 poles. The 
whole magnet frame consists of a single piece, cast at 
the Oerlikon foundry,and weighs, without taking into 
consideration the copper wrapping, no less than 12,000 
kilos. (12 tons), the outer diameter is 3°6 meters (11 feet 
9 inches), the inner diameter which contains the arma- 
ture is of 2°43 meters. 

The armature is constructed of the so-called drum 
type, Mr. C. L. Brown’s patent, and possesses the pe- 
culiarity that the wires do not rest outside on the ar- 
mature iron, but are placed in openings close to the 
periphery of the latter. These wiresare connected with 
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the commutator by means of U-shaped strips of cop- 
per. On the back or upper part similar strips are used, 
but instead of being connected to the commutator they 
are fastened together in a very simple way. 

The arrangement described above allows any of the 
wires to be taken off easily in case of repairs without 
unfastening any metal joints, as each wire is kept sepa- 
rate from the others by the ironof thearmature. The 
armature has 240 wires, which are in connection witha 
commutator, consisting of 120 segments. The diame- 
ter of the commutator is as much as 1°800 meters, a 
dimension necessitated by the enormous strength of 


the current, which.much surpasses the power de- 
veloped by the largest machines known up to the 
present time. The current is transferred through 24 
points to sets of 5 brushes of 50 millimeters in width, 
of which 12 are alternately in connection with a mas- 
sive copper ring, from which the current is supplied 
direct to the furnaces. 

These rings were cast in Venhausen, two of them be- 
ing required for each machine; they contain over 3,000 
kilos. of copper. It was only possible to cast these 
rings perfectly solid by means of adding a little alumi- 
num to the copper. An ingenious contrivance renders 
it possible not only to turn the double brush-holding 
rings round their axes, so as to place the brushes pro- 
perly, but also to remove them as may be required ; in 
addition to this each brush is provided with a simple 
apparatus for adjusting it as may be rendered necessary 
by wear. 

Contrary to the general rule, the axes of these ma- 
chines are not horizontal, but vertical, the armature 
being set over, and coupled directly with the turbines. 
A-special advantage of this arrangement is, in the first 
place, the great facility for handling the commutators 
with 120 brushes for each machine. Another advan- 
tage is that the copper dust from the commutator and 
brushes falls directly underneath, and not into the 
magnet frame and armature, which would be the case 
with a horizontal position. Furthermore, the space 
required for the machine is very small in comparison 
with its power, and last, but not least, there is also a 
considerable saving of power, owing tothe fact that, 
being directly coupled to the turbines, no transmission 
tnechanism is necessary, the friction being reduced toa 
minimum by the relieving valves. 

The two larger machines are constructed to develop 
14,000 amperes at 30 volts, or 420,000 watts, with unin- 
terrupted working day and night, but this estimate is 
rather low, as the power may be increased on special 
oceasions to 500,000 watts. 

The number of revolutions is 260a minute, but 150 
are sufficient to give the full current specified. These 
machines are the largest direct current dynamos in the 
world. 

Visitors to the works generally show a certain amount 
of uneasiness when approaching these very powerful 
currents, but there is no 
ground for such uneasi- 
ness, for low tension cur- 
rents do not involve any 
danger whatever. 

0+ o + 

Progress of Gunnery. 


utes in going two miles. The caterpillars were ground 
into masses of grease over which the wheels slipped. 
The caterpillars have been a pest in that locality for 
two weeks.” 
Se 
AN IMPROVED WATER GAUGE. 

A gauge designed to prevent the overflow of steam 
and water in case the glass breaks, while permitting 
of readily blowing off the gauge whenever desired, is 
shownin section and perspective by the engraving. 


McFARLANE & BARRETT’S WATER GAUGE. 


It has been patented by Mr. William A. McFarlane 
and Simeon A. Barrett, of San Bernardino, Cal. The 
two cocks of the gauge, of which only one is shown, 
are provided with the usual connecting glass, A, each 
cock having a casing, a hollow extension of which, B, 
screws into the boiler, establishing connection be- 
tween the interiorof the boiler, the casing, and the glass. 
In the hollow extension connecting with the boiler 
is an enlarged portion, C, in which isa ball adapted to 
be seated on the end of a valve plug screwing into the 
casing opposite the hollow extension. This valve plug 
extends across the casing, and has in its walls a series 
of openings andasecond seat, adapted to be engaged 
by a valve held ona valve stem with a handle, D, this 
valvestem passing centrally through the plug. In the 
bottom of the casing is a pet cock, which, when opened, 
serves to blow off the gauge. To lock the ballin place 
in the enlarged portion, C, when it is desired to blow 
off the gauge, a curved clamping plate, adapted to fit 
on one side of theball, is held on the lowerend of a 
valve stem screwing in a suitable cap, and provided 
with a handle. With this gauge, in case the glass 
breaks, the water from the boiler forces the ball to the 
valve seat at the end of the valve plug, so that the 
water cannot escape into the casing and out through 
the broken glass. The operator can then turn the 
handle, D, to move the valve on the stem connected 
therewith to its seat, preventing the escape of water 
until a new glass has been placed in position. When 
it is desired to blow off the gauge, the clamping plate 
is moved by its valve stem to lock the ball in place in 
the enlargement, C, and, the valve of the pet cock 
being opened, the water freely passes through the cas- 
ing and out of the cock. The several parts are so ar- 
ranged that the ball and the valve plug may be readily 
taken out, in order to clean the gauge, without dis- 
turbing the position of the two parts and the glass, 


In former days our most 
powerful weapons were the 
68 pounder or 8 inch 95 ewt. 
smooth bore gun, used 
with a charge of 18 lb. of 
powder, . which threw a 
spherical cast iron shell of 
about 48 lb. weight, con- 
taining 2 lb. 9 oz. of pow- 
der; and the 13 inch cast 
iron sea service mortar, 
used for bombardment, for 
which the spherical shell 
weighed 207 lb., and the 
projecting charge was 20 
lb. of powder. The posi- 
tions which these pieces 
then held are now occu- 
pied by the 8 inch rifled 
howitzer, throwing a con- 
oidal wrought iron or steel 
shell, charged with a much 
more powerful explosive 
than powder; the 12 inch 
breech-loading gun of 45 
tons weight, with a charge 
of 295 lb. of powder, throw- 
ing a projectile of 6824 lb. 
weight; the 80 ton 16 inch 
muzzle-loading gun, witha 
charge of 450 lb. and a pro- 
jectile weighing 1,640 lb.; 
and the 110 ton breech- 
loading gun of 164 inches 
ealiber, which throws steel 
<——_ projectiles weighing 1,800 
lb. with a powder charge 
of 9601b. The cost of pro- 
duction of thesmooth bore 
cast iron guns in those days ranged from $125 to $150 
per ton; now, our rifled steel breech-loading guns cost 
from $850 to $1,000 per ton. 

rt 0 pe 
A Train Delayed by Caterpillars. 

A dispatch from Mankato, Minn., May 23, says: “ All 
the trains on the Milwaukee road this morning were 
delayed at a point seven miles out of this city by mil- 
lions of caterpillars which had crawled upon the rails 
to sun themselves. Sand boxes were soon exhausted 
and two engines were hardly sufficient to move the 
train. The morning freight was an hour and ten min- 


8 
New Torpedo Protections, 

The Nile battle ship lately proceeded to the back of 
the Isle of Wight, for the trial of a new system of tor- 
pedo defenses, the invention of Captain Wilson, of the 
Vernon. The Nileis the first vessel in which hollow steel 
booms have been substituted for the ordinary cum- 
brous wooden spars. The new booms are of the usual 
length, between 30 feet and 40 feet, which is under- 
stood to be the limit of safety, and arranged diago- 
nally at equal distances along the sides. The topping 
lifts are also disposed obliquely, but in the opposite di- 
rection to the set of the booms, so that when they are 
let go the booms, in falling into position at right angles 
with the ship, carry the ring nets into the water, and 
when raised they pull up the nets and the way of the 
ship is not impeded. Another feature of the system is 
that the usual hook attachments are dispensed with, 
the heel of the boom being stepped against the skin of 
the vessel, where it is held by a chain and fore and aft 
guys, and kept from slipping by a shallow socket re- 
sembling in form the letter L reversed. The trial, 
which was watched by the assistant controller of 
the navy, the members of the torpedo committee, and 
the officers passing through the torpedo class, was con- 
sidered satisfactory,the whole ship being dressed in her 
crinoline defense in a couple of minutes. This alertness 
in preparing for torpedo attack is the special merit of 
the new system, since it is of comparative unimportance 
how long it takes to stow the defense. It is, however, 
Goubtful whether, considering their slender connection 
with the side, the booms would retain their position 
in a heavy seaway, or be able to resist the shock of a 
torpedo hung up in the nets.—London Times. 
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PHOTOGRAPHIC NOTES, 

Retouching Enlarged WNegatives.—The following 
method of retouching enlarged negatives is practiced 
by a well-known photographic firm of Berlin. Papier 
vegetal is used for the purpose on account of its fineness 
and transparency. Two pieces of this paper of the size 
of the negative are cut out, one of them being mounted 
on the film side, the other one on the glass side of 
the negative. For mounting, the paper is at first 
slightly wetted, so that it will become quite tight after 
drying on the negative, when it is coated all round 
with glue, and transferred to the glass. In retouching, 
the larger portions of the negative which are too trans- 
parent are strengthened on the paper pasted on the 
glass side of the negative with powdered black chalk 
or plumbago, by means of a leather or paper stomp. 
On the paper mounted on the film side of the negative, 
the flesh portions are equalized with the brush and In- 
dian ink, bold effects of light being at the same time 
put in where it seems necessary. It is not at all neces- 
sary to work very accurately, since the light produces 
a softness of effect which could only be equaled by the 
most laborious retouching of the ordinary kind. The 
enlarged negative is then printed in the usual manner 
in the printing frame. 

Developers for Shortly Exposed Plates.—Mr. Victor 
Angerer, one of the most eminent photographers of 
Vienna, has made a series of experiments with different 
developers in order to determine which of them acts 
most energetically in the case of instantaneous expos- 
ures. For this purpose he used : (1) The iron developer 
with the well known accelerator ; (2) the cristallos de- 
veloper ; (3) hydroquinone developer with ferrocyanide 
of potassium, according to the formula of Mr. Lainer; 
(4) the combined hydroquinone and eikonogen de- 
veloper. The solutions were freshly prepared—except 
the cristallos developer—and the plates developed at 
the same time. The results were the following: De- 
veloper No. 1 gave the fewest details, and a slightly 
fogged negative ; No. 2, plenty of details, but the lights 
too dense, no fog; No. 3, plenty of details, very dense 
lights, and a slightly fogged negative; No. 4, an en- 
tirely clear and soft negative with very fine details and 
with all the half tones. The combined hydroquinone 
and eikonogen developer (No. 4), which wassuperior to 
all others, was prepared according to the following 


formula: 
Solution No. 1. 


Distilled water. ..........ccececeseeceeee cecceeee 1,250 c. c. 

Potassium sulphite........... .ccceseccesccecces: «-. 150 grammes. 

Hikonogen............ccccccccccccccccoce veitiseseie's 22. = 

Hydroquinone...........0.scscccceccecces cs cseees th * 
Solution No. 2. 

Water oes hui ceGisisia.. awa Soran a easels sieicie ocais.a'e Se deiwanss 250 ¢. C. 

Potassium Carbonate...........0..6 sceceeeececcoes (5 grammes. 


For use, five parts of solution No. 1 were mixed with 
one part of solution No. 2. 

To Produce Ground Glass.—The following process to 
produce ground glass has been recommended to me by 
a professional photographer. A cupis filled up to one- 
half with water, to which some emery powder is added. 
Stir well, allow to stand for about five minutes, and de- 
cant into anothercup. Allow tostand again for five 
minutes, and decant the fluid intoa third cup. Ineach 
of the cups remains a sediment of emery powder of 
various degrees of granularity. Take a well cleaned 
glass plate, and commence to grind it with the coarsest 
grain; proceed with the grain of the second cup, and 
finish with the finest one. A semi-transparent glass 
plate of exceeding fineness is obtained by this method. 
—H. £E. Gunther, in Photo. News. 

Platinum Toning Bath for Silver Prints.—M. Brunel 
Paul recommends the following for a platinum toning 
bath, which he says is stable and keeps for a length of 
time: 


Chloroplatinite of 80da...........6. ceceessceeee eoceeee 2 parts 
Chloride Of Sodium.......... cccce cee cecc ese eeceececees ee! 
Bitartrate Of 80da.......... ccc c ccc cece ccc ces ccc ce cece sees 1 part. 


Dissolve in 1,000 parts of cold water. The bitartrate 
has the effect of rendering the bath slightly acid, which 
is necessary for effecting the toning. This bath keeps 
good for a long time, and gives a very fine effect. The 
prints first washed in water may be immersed in it di- 
rectly. The first tones are purple, purple-brown, and 
finally of the black of Indian ink. After toning, the 
print is passed through a bath of hyposulphite of soda 
twenty per cent, and thoroughly washed. The tones 
are absolutely unalterable and particularly suited to 
landscapes. 

Sketching on Lantern Slides.—M. Canfyn, of the 
Association Belge, recommends a method of preparing 
lantern slides for drawing on with pencil. This glass 
is first coated with a ‘‘matt” varnish of the following 


composition : 
there vicck beicvins o soaw siete cette cic Gace sia, sees selsieieeietietslasie’s 100 parts. 
Sandarac .. .... cece secsceccssscccncs seccesssssetsces 2% 
MAStIG ities os een cieiete nds cia siais'e dialed aveenae wiv ae bie's-s Bas 204 nes 2%. 
BenZine ss csacis ses hae Sales sieges Satie deicis. Shae vie ceuter fed RO. 


After the drawing has been made upon the surface 
so prepared it is covered with the following varnish : 


Bther™ 32.502 3363 gectua decent elsnises bejsee sess scige. 050002. x 100 parts. 
SANGBIAC 35505. ioc Seiko sisin wine aein el ales Smee eras ehisioaaes 66 3° 
MABE Ci sic oie. (ioc id dete ad a5 5 cis stele, 6 oo 9 MeV sree bile tin setae 3% 


This varnish dries brilliantly smooth, so that the 
slide appears perfectly transparent, and may be used 
well for lantern projections.—Br. Jour. of Photo. 


The Incandescent Lamp Suit. 

A suit brought upon one of Edison’s fundamental in- 
candescent lamp patents, No. 223,898, of January 27, 
1880, is now upon its final hearing in the United States 
Cireuit Court in this city before Judge Wallace. It is 
one of the most important patent suits that has re- 
cently come to trial, and if awarded in favor of the 
Edison patent, will give the Edison companies the 
monopoly of incandescent lamp manufacture for some 


‘six years to come, besides the benefits of an accounting 


for past infringements. The parties to the suit are the 
Edison Electric Light Company against the United 
States Electric Lighting Company. 

The interest involved is enormous; it is estimated 
that from fifty thousand to seventy-five thousand 
lamps are manufactured daily, the royalty or profit 
on which would represent several millions of dollars 
annually. The counsel include Clarence A. Sewatd, 
Grosvenor P. Lowrey and Richard N. Dyer for the 
Edison Co., and Edmund Netmore, Gen. Duncan, and 
Frederick H. Betts for the defendants. [n the open- 
ing argument Mr. Dyer laid much stress on the com- 
mercial success of the Edison lamp, claiming that up 
to his time the critical point for the construction of a 
successful lamp had been missed by all inventors. 

2 +0 + ______ 
The American Institute of Electrical Engineers. 

The eighth annual meeting of the American Insti- 
tute of Electrical Engineers, held on May 19, 20 and 21, 
in this city, in many respects may be noted as the 
most important of these gatherings. The rapid de- 
velopment of the science, the clearing up of old diffi- 
culties and the development of new problems have 
operated to evolve papers of high merit and indicative 
of much research and systematization. 

For the succeeding year Professor Alexander Graham 
Bell was elected president, succeeding Professor Wil- 
liam A. Anthony. Professor Anthony presided over 
the sessions of the meeting. 

The first paper read was one by Francis B. Crocker, 
on“ The Perfection of Stationary Electric Motors.” 
This was largely devoted to an elucidation of the sys- 
tem of construction and of the data of the motor iden- 
tified with the lecturer’s name. The structural details 
were so clearly presented as to make the paper, though 
apparently of limited scope, a really valuable study 
for dynamo builders. A paper on ‘A Photographic 
Study of the Electric Arc,” by Professor Edward L. 
Nichols, followed. This gave the results of an exam- 
ination of the fluctuations in the electric arc, as ob- 
served by photography, the alternating current being 
employed. A species of flame reactions, similar to 
those obtained with the manometric capsule or by 
other methods in the well known physical experiments 
with gas flames, were discovered. The sensitized plate 
during exposure was driven at high speed across the 
field of projection. This operated to give a band-like 
photograph, whose irregularities disclosed the alter- 
nations and cessations of the are due to the reversals 
of current. The photographs strongly suggest the re- 
volving mirror reflections of a sensitive flame affected 
by a sound. 

The subject of electric welding, as treated by Fred- 
erick A. C. Perrine, D.Sc., was of much interest as 
bringing the description of the commercial uses of the 
process up to date. The daily record at the Roebling 
wire mills shows nearly 1,000 welds of wire, in great part 
for telegraph and submarine cable work. The Trenton 
Iron Company use the process for uniting iron rope. 
The process results in a two inch weld, at which the 
rope is converted into a solid bar. The welding is done 
with the ends of the rope abutting within a cast iron 
collar, which collaris afterward broken off. Another 
works uses the process for welding car wheel tires, 
which are 4 inches wide and % inch thick, as well 
as light wagon wheel tires. One of the Johnstown, 
Pa., works welds rails together—about the heav- 
iest line of work yet executed. Band saws not only 
have their ends thus united, but broken teeth are re- 
placed by electric welding, a drop of oil being applied 
to the replaced tooth to give it proper temper. The 
welding of chains and shells for heavy ordnance was 
also spoken of. The limitations of the process and its 
disadvantages as far as they exist were treated of in 
the conclusion of the paper. 

Prof. George S. Moler’s paper upon ‘An Alternating 
Current Potentiometer” was an excellent contribution 
to the practical measurement of alternating current 
voltage. A lamp was lighted by alternating and con- 
stant current in rapid succession, the change from one 
to the other being effected by a switch. The constant 
current, being of known factors, was the standard. The 
regulation was so effected that both currents gave 
equal intensity of illumination, so that the reading of 
the constant circuit voltmeter gave the voltage of the 
other circuit. It was proposed to use the apparatus 
for standardizing voltmeters. 


of Calculating Leads for Wiring” was doubly accepta- 
ble, as it indicates a system of three-data calculation 
upon a single sheet—something which would seem to 
be of wide applicability in many calculations, asin gas 
photometry and other work. 

Other papers were read which cannot be summarized 
here. On the evening of May 20, Mr. Nikola Tesla 
gave a most brilliant lecture and series of demonstra- 
tions entitled ‘‘ Experiments with Alternating Currents 
of High Potential.” His experiments were performed 
with a current of immense rapidity of alternation, 
20,000 periods per second, and one which included a 
difference of potential which ran up as high sometimes 
as 250,000 volts. Geissler tubes and incandescent 
lamps were lighted without any direct contact. The 
lecture lasted nearly two and one-half hours. Some of 
the results suggested the possibility of lighting the 
room without any direct contact by simple distribu- 
tion of Geissler tubes and lamps in the excited field. 
This the lecturer stated he would have done had time 
permitted him to make the necessary preparations. 
The currents or discharges produced at the lecture 
would pass through ordinary insulators, such as glass, 
India rubber and paper, with heat effects, sometimes 
producing a species of welding. 

A reception by the Electric Club, visits to electric 
works, and an exhibition of historic books and appara- 
tus were features of the meeting, which adjourned to 
meet a year hence. 

8 


New Process of Water Softening. 


A new process of softening locomotive feed water has 
been devised by Mr. Leonard Archbutt and Mr. Dee- 
ley, and, after much experiment at the Midland Rail- 
way Company’s works at Derby, is about to be exten- 
sively adopted at that place. The details of the plant 
and process were communicated by these two gentle- 
men in a paper read on May 4 before the London 
section of the Society of Chemical Industry, and from 
its favorable reception there, much success may be 
safely foretold for the method they have adopted. 

It consists, says The Engineer, in treating the water 
to be softened with a mixture of lime, sodium carbon- 
ate, and aluminum sulphate, under somewhat peculiar 
conditions. The chemicals used are in no way novel, 
having been employed in the Maignen process for soft- 
ening water and in many previously devised methods, 
but the application of the mixture and the subsequent 
treatment of the water are so well devised and effec- 
tive, that a very qualified success has been converted 
into one of which no reasonable doubt can exist. 

In the experimental tank, holding 20,000 gallons, 
with which Mr. Archbutt has worked, the arrangement 
was as follows: A smaller tank, above that holding 
the water, served for the solution of the chemicals, the 
aqueous solution formed therein being allowed to flow 
into a well in the larger tank, at the bottom of which 
is a steam trajector, which forcibly mixes the concen- 
trated solution of purifying reagents with the water to 
be treated. The sludge from a previous operation is 
allowed to remain at the bottom of the large tank dur- 
ing this part of the process, and so far from any efforts 
being made to prevent its admixture with the fresh 
supply of water, is forcibly intermingled therewith by 
air being forced in, with the view of rousing it tho- 
roughly after the admixture of the chemicals proper. 
The reason for this is simply that it is found that the 
coarse-grained precipitate formed in a previous opera- 
tion materially aids the deposition of the finely divided 
suspended matter that results from the action of the 
chemical reagents. So completely does this occur, 
that subsidence is very rapid and clear. Purified efflu- 
ent can be drawn off without recourse being needed to 
filter presses or settling plates to expedite it in any 
way. 

That the process is effective is clearly shown by the 
following analyses : 


Before treatment, After treatment. 

Grains per gal. Grains per gal. 
Calcium Carbonate........... 974 225 
Magnesium carbonate........ 2°45 2°18 
Sodium carbonate............ —_ 0°85 
Calcium sulphate..... 5°64 _ 
Magnesium sulphate. foe, 1°34 — 
Sodium sulphate............. 3°41 11:33 
Sodium chloride.............. 2°81 3°38 
SUC as i ces: ibe desaeet ees st 0°34 0°48 
Total.............. 25°74 20°47 
Lime...... ..cccccccceccccccse 118 126 
Magnesia..........06 esesoeee 1°62 1:02 


It was found, however, that water thus purified coated 
the feeding apparatus of the boilers in which it was 
used, the cause being the deposition of a further quan- 
tity of calcium and magnesium salts on raising the 
temperature of the water. This trouble, which threat- 
ened to be formidable, was completely obviated by 
slightly carbonating the water after its purification by 
leading into it the gases from a coke fire, after which 
treatment no difficulty of the kind presented itself. 
With this modification the method promises to be a 
complete success, and we learn that the Midland Rail- 
way Company contemplates putting down plant for 
the purification of the whole of the water used for 


Carl Hering’s paper upon ‘* A New Graphical Method | locomotive purposes at the central works at Derby. 
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GREAT TOWER OF THE CITY HALL, PHILADEL- 
PHIA—TOTAL HEIGHT, 547 FEET, 

No one has visited Philadelphia without being struck 
by the splendid pile that we illustrate on our front 
page. For many years its walls have been gradually 
rising, and although the main portions have been fin- 
ished and occupied for some time, the tower, which is 
intended to crown the whole work, has but slowly 
reached up into the sky. The marble work is now fin- 
ished, and it only remains to put up the iron upper 
work, when the whole will be completed. The tower, 
although unfinished, is already 350 feet high, and is 
shown in its present state in one of the views. The 
total height, when completed, will be 547 feet 24% 
inches, and will only be surpassed in this respect by 
the Eiffel tower and the Washington monument, which 
surpasses it by less than three feet. Without includ- 
ing the court, the building covers 414 acres, and has a 
frontage on one side of 470 feet and on the other of 
48614 feet. 

John Ord, architect of the city of Philadelphia, who 
is now in charge of the work inaugurated and carried 
almost to completion by his predecessor, the late John 
MeArthur, Jr., said: Weare now engaged with the 
construction of the iron superstructure or tower which 
is to crown the stone work now in position and make 
the new City Hall of Philadelphia when completed 
the highest building in the world, with the exception 
of the Washington monument. In all the work car- 
ried on at anything like such an elevation as this, the 
greatest precaution must be taken to prevent stray 
nails, blocks of wood and workmen’s tools from falling 
through such a great distance, and to insure against 
this it is necessary to rig an enormous circular plat- 
form, consisting of a hub with huge yellow pine out- 
riggers. This platform will weigh 150 tons when 
placed in position, and in shape will resemble a huge 
cart wheel. The center of the platform, or what I 
have called the hub, is fastened to the eleventh story 
of the tower or the top of the stone work, while the 
spokes stretch out 55 feet horizontally, extending about 
20 feet beyond the outer walls of the tower. These 
spokes are 15 inches < 18 inches in diameter, and are 
united by a wrought iron fish plate. The outriggers 
are twenty-four in number, weighing in all 168,000 
pounds. Joists 3 xX 14 inches fastened tothe outrig- 
gers will support an oak plank floor four inches 
thick. 

The platform is encircled by aheavy railing, and will 
be the base of operations forthe erection of the most 
elaborate metal tower in existence. The clock story 
of the tower, 67 feet in height, will be supported by 16 
cast iron columns, each 35 feet long and weighing 15,000 
pounds. The supportsfor this enormous weight will 
be furnished by a wrought iron skeleton structure con- 
sisting of eight composite columns resting on four box 
girders, which are set in position on top of the present 
granite bond stones, with cast iron bed plates to secure 
a solid bearing throughout the structure. These gir- 
ders will afford a support for eight vertical columns, 
standing 67 feet 8 inches above the stone work and 
converging at this distance toa center, in order to fur- 
nish a support for the Penn statue. 

The columns are made in pieces of varying length, 
and are to be erected in several stages in height. Each 
of these stages is to be composed of eight posts firmly 
secured and braced horizontally and diagonally and 
made absolutely secure before the next succeeding 
stage is erected. At the level of 67 feet 8 inches above the 
marble work a floor will be constructed of 9 inch rolled 
I beams weighing 70 pounds per yard, resting on eight 
cantilever trusses. These trusses will be secured to 
and spring from each of the main posts,and are to abut 
upon and be keyed up toa ring of wrought iron 3 feet 
deep and 13 inches clear internal diameter, forming an 
open ‘well’ in the center of the floor. Another floor 
will be constructed on the top of the eleventh stage 
of seven 55 lb. I beams, which will be covered with cast 
iron plates bolted to them. This floor will give access 
to a small gallery or balcony, which will be supported 
on strongly framed wrought iron brackets and protected 
with heavy railing made of gas pipe rails and bolts, 
thoroughly bolted to east iron work. A supplement- 
ary frame will be constructed outside of this frame, to 
give support to the outside cast iron shell. Aluminum 
will probably be the metal used in the external cov- 
ering of the dome, and in the construction of the or- 
namental groups. The clock story is now in course of 
erection at Tacony, where it is to be erected in its en- 
tirety. It will then be taken apart, the segments be- 
ing carefully numbered and taken to Philadelphia, 
where they will be put together permanently. The 
top of the clock story will, however, be kept at Tacony 
to serve as a base for building the next story. An im- 
portant factor to be considered in the erection of the 
tower is the elements. Great precautions must be 
taken against damage by cyclones and heavy gales at 
such a high altitude. With this end in view calculations 
have been made, and it is estimated that each square 
foot of the tower will resist a wind force of fifty 
pounds. Thestatue of Penn, which is to surmount 
the tower, isnow about completed, and is said to be 
the largest iron casting in the world. Penn will be 


taken to this city in 47 pieces, and will measure 36 feet 
from the soles of his feet to the crown of his hat. 

Some idea of the enormous size of this figure may be 
gleaned from some of the measurements of his person. 
The enormous height of the tower is shown by the 
fact that the statue dwindles into a pygmy when 
mounted on the apex of the tower. The head is 4 feet 
in diameter and 7 feet long with the hat on. The nose 
is 15 inches long, and the distance bet ween, the eyes 16 
inches. The eyes are 9 inches long, and the mouth is 
12 inches across. Penn’s hat is 12 feet in circumference. 
It is 4 feet high, and the rim is 8 feet in diameter. It 
has been estimated that he wears a No. 52 hat. The 
calf of the leg is 9 feet around, and the upper leg 
measures 15 feet. The foot is nearly 6 feet long. His 
finger nails are 5 inches long, and the middle finger is 
2 feet 6 inches long. 

The four large ornamental figures are also of cast 
iron structurally. They are a hunter, an Indian with 
a boy, a Swede, an Indian witha dog. Each of these 
figures will be cut into 18 pieces before being taken to 
this city. One will be placed over each corner of the 
clock tower, between them being the four American 
eagles. Eight lunette windows will furnish light and 
ventilation to the upper part of the dome. In the 
construction of the tower at Tacony the greatest ef- 
forts were made to secure competent and skilled arti- 
sans and to provide all the facilities required for turn- 
ing out the best work. And it is believed that this has 
been accomplished. The pins whichare to fasten the 
iron pieces together are of hardened steel 214 inches in 
diameter and 16 inchesin length. The plaster models 
from which the clock story and the statue have been 
fashioned were all made at this office. A delicate 
piece of work will be the placing in position of the 
statue. The pieces of which it is composed will be 
carried from the base of the tower to the scaffold by 
the tower elevator. Here by steam power they will be 
elevated piece by piece and placed in permanent posi- 
tion, beginning with ;the feet and building upward. 
Special hoisting machines will be employed to elevate 
the heavier pieces of the iron superstructure. Each sepa- 
rate piece of cast iron work, and also the fastenings, 
after being fitted, will be heated to a temperature of 
300° F. and immersed in a bath of pure linseed oil. 
Another interesting piece of work will be the counter- 
poising of the statue. This will be done by means of 
amass of metal 5 feet long and 2 feet indiameter, firm- 
ly keyed into a flanged shaft, which in turn is keyed 
into the cast iron cap-piece of the statue. Great care 
will be observed in constructing the machinery that 
will be used in elevating the statue of Penn and plac- 
ing it in position. This apparatus will consist of eight 
huge timber posts securely fixed below the base of the 
statue. To these posts stout tackle will be attached, 
and steel cables will be employed to hold the different 
parts of the statue in position while awaiting perman- 
ent position. 

0 
Guns and Projectiles. 


Bids were recently opened in the Ordnance Bureau 
of the War Department for supplying steel forgings 
for eight, ten, and twelve inch guns for coast defense, 
and for armor-piercing projectiles for guns of these 
ealibers. The Midvale Steel Company bid for ten sets 
of eight inch forgings, 29 cents per pound ; for ten sets 
of ten inch forgings, 27 cents per pound ; for ten sets of 
twelve inch forgings, 27 cents per pound. 

The Bethlehem Iron Works Company, of South 
Bethlehem, Penn., offered to supply all the forgings at 
2814 cents per pound, or any portion of them at 30 cents 
per pound. As an alternative bid, the Bethlehem 
Company offered to supply eleven sets of eight inch 
forgings, ten sets of ten inch, and eleven sets of twelve 
inch at $800,000. This bid, however, was for lower 
weight forgings than are called for, and will not be 
considered. 

There were two bids for the armor-piercing shells, 
for which the department asked for offers to the 
amount of $100,000. The Carpenter Steel Company, 
of Reading, Penn., which is now making projectiles 
for the navy, offered to supply 104 eight inch projec- 
tiles at $15,288 or $147 each, 208 ten inch projectiles at 
$57,408 or $276 each, and 52 twelve inch projectiles at 
$24,960 or $480 each. 

The Midvale Steel Company offered to supply 100 
eight inch projectiles at $14,500, 205 ten inch projec- 
tiles at $58,425, and 50 twelve inch projectiles at $25,000. 

The contract for the gun forgings will be awarded to 
the Midvale Company and that for the projectiles to 
the Carpenter Steel Company. 

—___. -- + 6 ee 

To obtain printing rollers without a seam, the en- 
graved or relievo plates produced in the ordinary way 
are bent together, so as to form a cylinder with the de- 
sign upon its outer surface, which serves to produce in 
the galvanic way an outer cylindrical mould with the 
design on its inner side ; which mould being separated 
from the cylinder and strengthened by wrapping a 
heated sheet of gutta percha around it, is then used to 
produce in the galvanic way another hollow cylinder 
which carries the design upon its outer surface and is 
then mounted upon a solid metal core. 
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Locomotives, 
To the Editor of the Scientific American: 

In your interesting article on the recent shipment of 
American locomotives to Australia you say: ‘‘A good 
illustration of the inadequacy of English locomotive 
designing to fulfill conditions of service on other than 
English roads was recently had on the Pennsylvania 
road, where an English locomotive built especially to 
compete with American locomotives was found unable 
to draw the regular trains,” etc. 

The above locomotive is on the compound principle, 
and the compound locomotive is on its trial. In the 
interests of truth and experiment, will you please in- 
sert the following testimony of two of your contempo- 
raries in this country ? 

In its issue of April 24, 1891, the Emglish Engineer 
says: “The Webb compound locomotive which was 
sent out to the States is in express service between New 
York and Philadelphia again, and, the Locomotive Hn- 
gineer (American) says, doing remarkably good 
work. She made the ninety miles the other day in 
two hours and four minutes, hauling eight heavy 
coaches, and making seven stops. We recently saw a 
letter from a prominent Pennsylvania official in which 
he said: ‘Iam not at liberty to give exact figures as 
to the saving of 2oal shown by the Webb engine over 
our regular passenger locomotives, but I will say that 
it has been considerably over 25 per cent.’” 

Again, in its issue of February 20, 1891, the English 
Engineering says: ‘‘ Replying to a correspondent, the 
American Journal of Ratlway Appliances gives some 
particulars of the performance of the Webb compound 
locomotive on the Pennsylvania Railroad. It states 
that for some months it took the 8:20 A. M. train from 
Philadelphia to New York and returned in the after- 
noon. The train consisted often of eight cars, which 
it took over the road in two hours, burning from 2,000 
to 3,000 pounds of coal less than used by the standard 
Pennsylvania Railroad engines. It also ran from Jer- 
sey City to Long Branch on the ‘Brokers’ Express,’ 
hauling six cars, which was timed to leave Jersey City 
the same time as the ‘ Congressional Express’ for Wash- 
ington, which had five cars and was pulled by one of 
the latest Pennsylvania engines, weighing much more 
than the Webb, and having cylinders of 19 inches 
diameter. by 24 inches stroke. The two trains ran on 
the same track as far as Rahway, the compound lead- 
ing, the other following; and during the whole time 
the standard engine was not once stopped by signal on 
account of closing upon the leading train.” 

Here, Mr. Editor, we have a competition on a ‘fair 
field with no favor;” and in justice to your readers 
you will, I trust, give them an opportunity to judge for 
themselves of the facts. J. BERNARD WALKER. 

Corvallis, Oregon, May 14, 1891. 


Bananas as Food and Medicine. 

Dr. John Dougall, of St. Mungo’s College, Glasgow, 
has a letter in a recent issue of the Glasgow Herald on 
the banana. He quotes from Stanley’s ‘‘In Darkest 
Africa,” showing that ‘‘ for infants, persons of delicate 
digestion, dyspeptics, and those suffering from tempo- 
rary derangements of the stomach, the flour, properly 
prepared, would be of universal demand.” During 
Stanley’s two attacks of gastritis a slight gruel of this 
flour, mixed with milk, was the only material that 
could be digested. It is odd, also, as pointed out in 
Stanley’s book, that in most banana lands—Cuba, 
Brazil, West Indies—the valuable properties of the 
banana as an easily digested and nourishing food have 
been much overlooked. Dr. Dougall has made some 
experiments in making banana flour. He concludes 
that it should be made from the ripe fruit at its place 
of production. In trying to make it from bananas 
purchased in Glasgow, he obtained on drying the pulp 
atoughsweet mass like toasted figs, an appearance 
probably due to the conversion of starch into sugar. 
Bananas contain only about 50 per cent of pulp, and 
of this about 75 per cent is water. They would yield, 
therefore, only one-eighth part of flour. 

TN 
Sanitary Science, 

Sanitary science, says the Sanitary News, is a science 
that does not relate to the earth we live on or to the 
heavens we live under, but to the conditions of the 
homes we live in. Wecanlive on the earth or under 
the heavens without knowing much about them, but 
to live best in our homes we must know them well. 
Geology cannot change the conditions of the earth be- 
neath us, or astronomy those of the heavens above us, 
but sanitary science can change from unhealthy to 
healthy the conditions of the homes we live in. Is it 
not then a science worthy of study? It touches the 
highest interests of mankind, cleanses and purifies the 
present generation, and will strengthen and will glo- 
rify posterity. The effects of obedience to its laws are 
not remote but immediate. They touch the everyday 
life of all, and enter into all the relations of life. They 
give strength and vigor to whatever capacity in which 
human endeavor is put forth. 
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REBEL SHIP. 

The policy of the United States is to remain strict- 
ly neutral with relation to the affairs and quarrels of 
other nations. But the civil war now going on in 
Chile has given rise to an incident which renders 
necessary an indirect interference with one of the bel- 
ligerents. “We allude to the affair of the Itata, one of 
the vessels of the rebel party of Chile. This armed ship 
came into the harbor of San Diego, Cal.,and, in defiance 
of law, took on board supplies and munitions of war. 
She was ir\mediately seized by the authorities and 
taken possession of 
by the United States 
marshal. Unfortun- 
ately, our govern- 
ment had no vessel 
of war present and 
no adeqnate means 
of forcibly asserting 
itsauthority. So the 
Itata raised anchor 
and steamed off, car- 
rying with her the 
representative of the 
government. This 
was on May 6. 

The President im- 
mediately ordered 
the recapture of the 
Itata. The war-ship 
Charleston was 
promptly dispatched 
from San Francisco in pursuit; it is understood her 
commander has orders to take or sink the vessel 
wherever found, outside the jurisdiction of a friendly 
nation. It is quite possible the rebels may resist the 
capture, and bring on a battle between some of their 
own ships and those of the United States. News of 
the result of the Charleston’s mission is soon expected. 
At last accounts she had reached Callao, in Peru, on 
her way to Chile. 

The Itata is an iron screw propeller of 1,200 tons and 
was built in England in 1873. She has compound en- 
gines, but is said to beincapable of steaming more than 
nine or ten knots an hour. We are indebted to the 
Illustrated American for our picture of the vessel. 

The United States cruiser Charleston, which was 
sent in pursuit of the Itata, was built by the Union 
Iron Works of San Francisco. She is 300 feet long, of 
45 feet beam, with a mean draught of 1814 feet, andhas 
a displacement of 3,730 tons. Her contract called for 
7,000 horse power from 
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monia, tuberculosis, and of the other specific diseases 
are somewhat widely disseminated ; but that there 
wust be certain coincident meteorological conditions 
to irritate the throat and air passages sufficiently to 
let the germs gain an entrance to the body. These 
meteorologica] conditions in this instance were the 
excessive prevalence of north and northeast winds, and 
the excessive amount of ozone during the past three 
months. 

The prevention of influenza, and of the coincident 
rise in the other more dangerous diseases, has not been 
possible, because of ignorance of the causes. Now the 
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causes are known, and the study of the measures for 
the prevention can begin.—Therapeutic Gazette. 
a 
Electricity in Ships of War. 

The extent to which electricity is employed in mod- 
ern warships may be gathered from the following par- 
ticulars of the electrical outfits of eight vessels recently 
built and armed by Messrs. Sir W. G. Armstrong, 
Mitchell & Co., Limited, at their Elswick shipyard. In 
each of the three 2,675 ton, 19'5 knot, colonial cruisers, 
Katoomba, Mildura, and Wallaroo, the electric light 
installation comprises 267 lamps of 16 C. P. and 37 of 50 
C. P.; 262 small and 24 main switches ; 240small and 24 
main cut-out fuses. Each vessel is fitted with two yard- 
arm reflectors, containing 8 lamps of 50 C. P., and two 
semaphore signaling arrangements, consisting of a box 
fitted with a wirror reflector which throws the light 
from four 16 C. P. lamps on two movable arms of a 
semaphore. All the instruments, such as compasses, 


her compound engines, 
driving twin screws, but 
the average reached on 
her trial was only 6,666, 
although her speed was 
greater than had been 
expected, exceeding 18 
knots an hour for four 
hours, and reaching as 
high as 19 knots. 

The battery of the 
Charleston consists of 
two 8 inchand six 6 inch 
breech-loading rifles, 
with a secondary bat- 
tery of rapid-fire guns, 
besides two revolving 
cannon on each mast, 
short Gatlings. The 8 
inch gun propels a 250 
pound projectile witha 
125 pound charge of 
powder, while a 10 inch 
gun of the same pattern 
propels a 500 pound pro- 
jectile with 250 pounds 
of powder. 

——)-4«—_—_————. 
The Cause of Influ- 

enza, 

The annual meeting 
of the Michigan State 
Board of Health was 
held at the capitol, 
April 14, 1891. Profes- 
sor Fall, Drs. Avery, 
Hazlewood, Vaughan, 
and Baker were present. 
Dr. Avery was re-elected 
president. Dr. Baker reported that he had worked out 
the cause of influenza. He said its greatly increased 
prevalence during the last three months is alarming, 
because so many other diseases follow that disease, 
and increase after it increases, the diseases which so 
increase being consumption, pneumonia, cerebro-spinal 
meningitis, rheumatism, osteomyelitis, etc., influenza 
seeming to bring in its train all of these most import- 
ant diseases. Dr. Baker explained the causation of 
influenza. He stated that the germs of influenza are 
generally at all times present, and the germs of pneu- 


Q. F. guns are also fitted with twoalternative methods 
of electrial firing. In four smaller, 739 ton, 21 knot, 
colonial warships, also recently completed by Messrs, 
Armstrong, viz., the Boomerang, Karakatta, Plassy, 
and Assaye, internal electric lighting bas not been 
considered necessary, but each has been fitted with a 
‘‘ Tower” engine and a ‘‘ Siemens” dynamo, giving 100 
amperes and 80 volts, one search light projector, one 
yardarwm reflector with eight 50 C. P. lamps and sema- 
phore reflector, etc. Each has, moreover, five torpedo 
tubes, fired electrically from the conning tower, and 
two 4°7 inch quick-firing guns also fired by electricity. 
In another recently 
completed cruiser of 
Elswick build, the 
25 De Mayo—a vessel 
of 3,200 tons displace- 
ment, 13,500 I. H. P., 
and 22°47 knots speed 
—-the electrical out- 
fit consists of three 
steam turbine dyna- 
mos, manufactured 
by Messrs. C. A. Par- 
sons & Co., each ca- 
pable of giving 200 
amperes of current 
at 80 volts, 190 lamps 
of 16C. P., 12 lamps 
of 50 C. P., and two 
yardarm reflectors ; 
three search light 
projectors, one of 
which is in the military top. The three torpedo tubes, 
two 21 cm. guns, and eight 4°7 inch quick-firing guns, 
are all fired electrically, while the sights are illumin. 
ated by minute incandescent lamps for night service. 
All these vessels are wired on the double wire system, 
with lead-cased cables, on the plan originally intro- 
duced at Elswick, and the whole of the work has been 
carried out by Messrs. Sir W. G. Armstsong, Mitchell 
& Company’s electrical staff, under the able superin- 
tendence of Mr. L. Newitt, with Mr. A. A. Campbell 
Swinton as electrical adviser.— Electrical Review. 
—_—__—_—+@ +e. —______ 
Age of the Glacial Period. 

In discussing the cause of the glacial period, Mr. 
Warren Upham discards the astronomic theory, since 
it seems wholly untenable in view of the geologic evi- 
dences that not many thousands of years have passed 
since the departure of the ice sheets. The measure- 
ments of the gorge and falls of St. Anthony, the sur- 

veys of Niagara Falls, 
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engine room telegraphs, steering wheels, electrical in- 
dicators, ete., are specially lighted. Each vessel has 
three search light projectors—two of which are mov- 
able—and a generating plant consisting of two com- 
bined sets of ‘* Willans” engines and ‘‘ Siemens ” dyna- 
mos, running at 415 revolutions per minute, and giving 
300 amperes and 80 volts. 

With reference to the armament, the four torpedo 
tubes in each ship are fired electrically froma distance 
—a duplicate system of wiring being provided in case 
one wire should be damaged—and the eight 4°7 inch 
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the rates of wave cut- 
ting along the sides of 
Lake Michigan, the 
rates of filling of kettle 
holes, and the rate of 
deposition in the Con- 
necticut valley at 
Northampton, Mass., 
all indicate that the 
time since the glacial 
period cannot exceed 
10,000 years. Mr. Up- 
ham cites evidence in 
proof of the theory that 
the cause of the glacial 
period was great uplifts 
of the glaciated areas, 
probably in conjunction 
with important changes 
in the course and vol- 
ume of the warm ocean 
currents.—Am. Geol. 
6-66 -____— 
ACCORDING to Census 
Bulletin No. 68, relating 
to manganese, prepared 
by Mr. Jos. D. Weeks, 
the production of man- 
ganese of the entire 
United States to be 
23,927 long tons, with a 
total value of $238,939. 
This product is princi- 
pally from the _locali- 
ties of Crimora (Vir- 
ginia), Cartersville 
(Georgia), and Bates- 
ville (Arkansas), these 
districts having yielded 
The ores are treated under three 


20,325 long tons. ; 
general classes, namely, manganese ores, manganl- 
ferous iron ores, and argentiferous manganese ores, 
and valuable information and statistics concerning 
each class are given. 


1-8 Oe 
MOULDS for casting iron can only be made in sand. 
Iron or other metallic moulds chill the iron, and it 
does not fill well. The great heat at which iron melts 
will burn any other material, or will stick so as to 
break the mould. 
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REMARKABLE NAVAL COMBAT—A STEEL CRUISER 
SUNK BY TORPEDO BOATS. 

Among the recent incidents of the civil war in Chile 
was an engagement in Caldera Bay, ashort distance 
north of Valparaiso, Chile, in which the insurgent ves- 
sel, the Blanco Encalada, was sent to the bottom by a 
torpedo. This vessel was a fine steel armored cruiser of 
2,000 tons register and 3,000 horse power, carrying six- 
teen guns and having one torpedo tube in her bow. At 
8 o’clock in the dark morning of April 23, as she lay 
at anchor in the bay, with 


The Condell and the Lynch were built by Laird 
Brothers, of Birkenhead, England. They are sister 
boats, each 240 ft. long, 27 ft. 6 in. broad, and about 
14 ft. deep, with a flush deck, high forecastle and half 
poop, drawing 8 ft. forward and 11 ft. aft, with a dis- 
placement of 750 tons. Each has a steel ram, fitted 


witha bow torpedo discharge tube, two torpedo tubes 
being also mounted on the deck on each side of the 
bow, making five torpedo tubes for each vessel. These 
are on the Canet system, of which a full account, with 


The Whitehead torpedo consists of a cigar-shaped 
envelope of steel or phosphor bronze, containing six 
compartments for its propelling, directing, and explod- 
ing mechanism. Its motive power is compressed air ; 
it is propelled by two two-bladed screws revolving in 
opposite directions about the same axis, in order to 
neutralize their individual tendencies to produce lateral 
deviation, and it is maintained at a constant depth by 
horizontal rudders, and in a straight course by vertical 
vanes setatanangle predetermined by experiment. The 
latest models, fish-like in 


her fires banked, her look- 


shape, full forward, and with 


out discovered a light to 
seaward, which events soon 
proved to be the electric 
search light of a government 
torpedo boat, the Almirante 
Condell. Thelight was tem- 
porarily obscured by clouds, 
but in a few minutes two 
smnall vessels were discovered 
bearing down on the Encala- 
da, the other vessel being the 
Almirante Lynch, another 
torpedo boat. The officers 
and crew of the Encalada 
were quickly in position, but 
the Condell discharged the 
first torpedo, which missed 
its object, the Condell at the 
same time opening fire with 
her Hotchkiss guns, in which 
she was similarly followed by 


a fine run, have attained a 


speed of 30 knots for 425 


yards and 24 knots for 875 


yards. ‘The forward com- 


partment or magazine con- 


the Almirante Lynch. The 


Encalada at this time was 


compared to a huge whale 


attacked on either side by 
swordfish. The Lynch next 
sent a torpedo at the En- 
calada, which missed, as did 
also one sent by the Encalada at the Lynch. The 
Condell then fired two more torpedoes, both of which 
went wide of the mark, and in return received a 
shot from one of the Encalada’s heavy guns, which 
killed four men and shattered the rear smokestack, 
the storm of projectiles from the Hotchkiss and other 
guns in the meantime making sad havoc with the 
upper works of the Encalada, and covering her decks 
with killed and wounded. Twice more did the Lynch 
send out torpedoes unsuccessfully, the two torpedo 
boats constantly changing their position around the 
cruiser. The seventh torpedo was fired by the Lynch 
when she was bow on to the starboard side of the En- 
calada. This torpedo, as was the case with the others, 
was exposed by the search light of the Encalada, and 
a storm of projectiles was directed at it, to sink it on 
the way, but this proved ineffectual, and the torpedo 
struck the Encalada just abaft her foremast. ‘There 


PUSHING 

was a tremendous explosion, and a huge hole extend- 
ing below the water line was made inside of the vessel, 
which immediately began to settle and went down in 
afew minutes. Of the two hundred officers and men 
on board, one half perished. The Encalada was pro- 
vided with a torpedo net, but the attack was so un- 
looked for that this means of defense was not placed 
in position, and, as she had not sufficient steam up, 


she was in a peculiarly defenseless position to resist an 
attack from two such formidable assailants. 


A TORPEDO INTO THE TUBE. 


LAUNCHING TORPEDOES. 


illustrations, was given in the SCIENTIFIC AMERICAN 
of January 31, 1891. On the forecastle are mounted 
two 14 pound Hotchkiss guns. The conning tower, of 
1 in. steel plates, is covered with a steel hood on which 
is a flying bridge carrying the search light and the 
mounting for two Gatling guns. Inside the conning 
tower are telegraphs, steering gear, torpedo discharge 
and directing gear, so that practically the commander 
can control, by himself, the movements of the vessel. 
On the main deck are also two 3 pounder Hotchkiss 
guns. There are four locomotive boilers, designed for 
a working pressure of 155 pounds per square inch, each 
boiler being so arranged that it can be cut off from the 
rest in the event of a shot disabling any one boiler, 
while steam cannot escape from the undamaged boil- 
ers. The engines are triple compound, with cylinders 


22 in., 33 in.,and 49 in. in 
diameter, 


and having a 


stroke of 21in. The propellers are of manganese bronze, 
three-bladed, and are 8 ft. in diameter, having a mean 
pitch of 9 ft., and a combined total area of 42 square 
feet. The vessels, on their official trials, both proved 
themselves fully capable of making 2044 knots perhour, 
and after the trials had been made, every part of the 
machinery was said to be in perfect order. The vessels 
were each supplied with eight torpedos from the White- 
head factory at Fiume, the torpedoes being of the 
service size, 14 in. in diameter by 14 ft. 6 in. long. 
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tains the explosive cartridge, 
which consists of a series of 
disks of wet gun cotton per- 
forated in their centers to 
receive the priming tube of 
dry gun cotton. Here also is 
the firing arrangement, which 
can be unfastened, withdraw- 
ing the primer with it, and so 
rendering the torpedo harm- 
less. Behind the magazine is 
the secret chamber contain- 
ing the immersion regulators, 
which so control the _ hori- 
zontal rudders as to carry the 
torpedo down to a given 
depth and keep it there dur- 
ing its journey. Behind that 
chamber is the reservoir for 


compressed air, and in rear 
of that the engine which this 
force actuates. Behind the 
machinery compartment 
comes the buoyancy chamber, the purpose of which is 
to bring the torpedo to the surface, so that it may 
not be lost during experiments, or, on the other hand, 
to sink it in actual warfare if it misses its target or 
fails to explode. Then come successively a compart- 
ment containing the bevel gear, which causes the pro- 
pellers to revolve in opposite directions, and finally 
the rudder support and rudders. 

The mechanism of the so-called secret chamber con- 
sists of a combination of springs, a hydrostatic balance, 
and a pendulum, connected by numerous cranks and 
rods with the horizontal rudders. The force of the 
springs and the pressure of the water upon the hydro- 
static piston are to counterbalance each other, while 
the swinging of the pendulum, which is vertical, when 
they do thus counterbalance, causes the rudder to be 


PREPARING THE TORPEDOES FOR ACTION. 


turned upward or downward until the torpedo comes 
back to an even Keel. The torpedo is started and dis- 
charged from the tube by asmall charge of powder. 
One size of this torpedo weighs about 650 pounds, and 
is 19 feet in length. 

One of our engravings shows a torpedo boat in the 
act of discharging torpedoes from the low sides and 
stern. Another cut illustrates the mode of inserting a 
torpedo within the discharging tube. The latter has 
a movable breech somewhat like a breech-loading can- 
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non. Another of our engravings shows the rearend of 
a torpedo, with the double propellers. Thisengraving 
also shows the mode of storing torpedoes on shipboard. 
They are secuked, one over the other, in iron rings or 
clamps which are attached to the walls of the vessel. 
——__—______0+ +e. 
Interesting Exhibits, 

At the recent conversazione of the Royal Society at 
Burlington House, London, two photographs were 
shown of the colors of the spectrum by M. Lippmann, 
of Paris. 

Among other exhibits were some iron tools and uten- 
sils of the Roman period, found together in a pit in the 
Romano-British city at Silchester, Hants, in Septem- 
ber, 1890. These objects, about sixty in number, in- 
clude an anvil, a pair of blacksmith’s tongs, hammers, 
axes, gouges, chisels, adzes, a carpenter’s plane, ete. 

Dr. Oliver Lodge exhibited a revolving mirror for 
optically analyzing the nature of electric discharges, 
and other scientific purposes. The wirror is 2°3 by 1 
em., silvered back and front; very light, but giving 
fair definition. It makes 5,60 revolutions fer one of 
the winding arbor. He also exhibited some resonant 
Leyden jars. Two independent but similar Leyden 
jar circuits were ranged at a moderate distance; the 
self-induction or capacity of one of them was adjusta- 
ble, with an easy overflow path. On discharging one 
of the jars, the other resounded and overflowed, being 
provided with an easy overflow path. The oscillations 
were much more numerous than with ordinary linear 
—Hertz—vibrators, therefore some precision was de- 
manded in the tuning. 

Professor Roberts-Austen exhibited a method of re- 


certain thiocarbamides in the developer, a discovery 
made and worked at during the past year or two by 
Colonel Waterhouse, Assistant Surveyor-General of 
India. 


NEW TAPER ATTAC].MENT FOR LATHES, 

In engine lathes, as ordinarily constructed, a long 
taper is turned by setting the dead center of a lathe 
eccentrically with reference to the axis of the lathe 
mandrel, and short tapers are sometimes turned by 
means of a slide rest adjusted at.a proper angle. These 
methods, however, are unsatisfactory, on account of 
the difficulty of adjusting the lathe so as to produce a 
taper of a given angle. 

The annexed engraving illustrates a valuable im- 
provement designed for attachment toan engine lathe, 
which admits of duplicating tapers of any angle with- 
out regard tothe length of the bar upon which the 
tapers are formed. It also provides for accurately bor- 
ing holes for fitting these tapers. It is the invention 
of Mr. L. L. Lord, of 936 Market Street, Meadville, Pa. 

The cross feed screw is detached from the tool rest, 
and to the carriage are attached a pair of arms, which 
support the lower guide, which is arranged exactly 
parallel with the lathe shears. 

To the lower guide is fitted a slide which is attached 
to an adjustable arm projecting rearwardly from the 
lathe shears. To this slide is pivoted the upper guide, 
which is widened at the end and provided with a curved 
slot for receiving the bolt which clamps it to the slide 
in any desired position. To the upper guide is fitted a 
narrow sliding block, which is pivotally connected toa 
bar projecting rearwardly from the tool rest. This bar 


cording pyrometric measurements at temperatures be-| is accurately fitted to ways in the carriage, so that it 
tween 600° C. and 1,200° C. The apparatus was that | causes the narrow sliding block to move with the car- 
employed in a research undertaken for the Institution | riage. 


ai Mechanical Engineers, and is used for automatically 


The upper guide being set at the required angle, the 


recording, by the aid of photography, the indications| turning of the taper proceeds in the same manner as 


of a platinum and platinum-rhodium 
thermo-couple. Theexperimentsshown 
illustrated a method of recording the 
rate of cooling of heated masses of 
metal, and curves were shown to illus- 
trate the kind of results which are 
obtained by the aid of the apparatus. 
The current from the heated couple 
deflects the needle of a dead-beat re- 
flecting galvanometer, which throws a 
ray of light upon a horizontal slit 
about one one-hundredth inch wide, 
behind which a photographic plate 
is drawn. 

Mr. Shelford Bidwell exhibited : (1) 
Selenium cells, the electrical conducti- 
vity of which is greater in the light 
than in thedark. (2) A selenium lamp 
lighter, lighting an incandescent lamp 
automatically when darkness comes 
on. (3) A selenium alarm, for calling 
attention to the accidental extinction 
of a ship’s light or railway signal lamp. 
He said that the influence of light 
upon the electrical conductivity of 
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selenium was first noticed by Mr. Willoughby Smith | turning acylindrical bar, the sliding block being moved 


in 1873. It is advantageous to arrange the selenium so 
that it may expose a large fsurface relatively to its 
volume. The electrodes at the same time should be 
large and near together. Several contrivances, known 
as ‘‘selenium cells,” have been proposed, in which these 
conditious are more or less perfectly fulfilled. In the 
cells exhibited two fine copper wires, serving as elec- 
trodes, were wound very close together upon a slip 
of mica, one side of which was afterward coated with 
a thin film of selenium. A small electric current pass- 
ing through such a cell is varied by the action of light 
sufficiently to enable it to work a delicate relay, by 
means of which a bell may be rung, or an incandescent 
lamp turned on, as in the experimental apparatus 
exhibited. 

Mr. William Crookes exhibited some experiments on 
phosphorescence in high vacua. Diamonds subjected 
to the molecular stream phosphoresced different colors, 
according to their origin. Thus, Cape diamonds usu- 
ally phosphoresce blue; Brazilian diamonds phos- 
phoresce red, orange, blue, and yellow; Australian 
diamonds phosphoresce yellow, blue, and green. Zinc 
sulphide, Sidot’s hexagonal blende. This is the most 
brilliantly phosphorescent body yet met with. In the 
molecular stream it begins to phosphoresce at an ex- 
haustion of several inches below a vacuum. At first 
only agreen glow can be seen; as the exhaustion gets 
better a little blue phosphorescence comes round the 
edges. At a high exhaustion, on passing the current. 
the green and blue are about equal in brightness, but 
the blue glow vanishes immediately the current stops, 
while the green glow lasts for an hour or more. Some 
parts of a crystalline mass of blende which, under the 
action of radiant matter, glow of a bright blue color, 
givea green residual light when the current ceases ; 
other parts which glow blue become instantly dark on 
stopping the current. 

Dr. Emerson Reynolds exhibited samples of the re- 
versal of the photographic image owing to the use of 


inwardly or outwardly by virtue of its engagement 
with the upper guide. By the use of this attachment, 
tapers may be turned as smcothly as cylindrical sur- 
faces. Tapering holes are bored by replacing the turn- 
ing tool with a boring tool and proceeding in the usual 
manner, the attachment causing the tool to move 
toward or away from the axis of the lathe, as may be 
required to produce the taper. 

ae 

Good Words to Young Workers. 

At the recent exercises of the graduating class of 
Packard’s Business College, in this city, held in the new 
Carnegie Music Hall, Mr. Roswell G. Horr, of Michigan, 
delivered an able address. We make a few extracts: 

Tke human race as a whole will never be able to get 
an honest living without some kind of labor. It is 
better for us all that we must work in order to live. I 
can conceive of no planet that could be filled with a 
more miserable set of human beings than to fill one up 
with a lot of do-nothings—with a mass of people who 
have no aim in life, nothing to do worth living for. 
To-night I desire to give a few practical hints as to the 
coming lives of this graduating class. 

In the first place, never cease to be teachable ; always 
have the courage to say “I do not know”—that is, 
when you do not know. Never assume to have know- 
ledge that you do not possess. Toattemptto explain 
anything that one does not clearly understand always 
leads to difficulty ; confusion is sure to follow. Besides, 
in a world like ours, where there is so much to learn, it is 
really no evidence of unusual ignorance once in a while 
to say “I donot know.” I doubt if in this large audi- 
ence there are over half a dozen of us who knowevery- 
thing. 

Again, be modest in all your life work. When you 
are working fora firm, do not claim to own all the pro- 
perty of the concern, or intimate that you manage 
most of its affairs. It is not very desirable that you 
should consider yourself indispensable to the work you 
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are doing. It is most fortunate, though, if you can 
make your employer feel that you are exceedingly use- 
ful. Do not forget that you will bea confidential clerk 
for those that hire you. The secrets of physicians, the 
confidences imposed in lawyers, the utterances of the 
confessional, should be no more sacred than are the 
doings and sayings of those for whom you labor. Never 
betray those who trust you. 

A word to you young men who will deal in numbers 
and keep accounts for the business men who employ 
you. Your workis a difficult one and a very important 
one. The figures which you will use—the nine digits— 
and the cipher are all naturally honest. Their every- 
day appearance suggests integrity and no suspicion 
lurks in their countenances. So strong is this peculiar- 
ity that out of it has grown the proverb that “ figures 
never lie.” They do not, eh! That depends entirely 
upon whether they are honestly arranged. A dishonest 
man behind them can make figures lie worse than 
tombstones. 

It is wonderful how few real blessings there are that 
any person who lives by labor cannot enjoy just as well 
as the men who roll in wealth. The millionaire cannot 
surpass you in his appetite for food; he cannot coax 
any sweeter or more restful sleep. The air is just as 
pure and bracing for you as it is for him. He cannot 
love his children any better than you can love yours; 
cannot be any truer to his friends. 

Do not, I beg of you, join the army of croakers and 
faultfinders. There can always be found in this world 
plenty of things to find fault with, so there can always 
be found an untold number of blessings. Never stop 
to worry because some people are better off than you 
are; rather keep your hearts full of thankfulness be- 
cause you are so much better off than are thousands of 
other human beings. 

What I would like to do here to-night is to warn every 
one of these young men and young women as they start 
out in life to avoid as much as possible 
all feelings of dissatisfaction and dis- 
content with their lot. If I could but 
give you each and all courage to 
meet the great battle of life, if I could 
only stir up within you a determina- 
tion always to be faithful to every 
trust and always true to yourselves, 
then my task would be complete. I 
have often thought that the man who 
blesses the world most is one who or- 
ganizes some great industry which 
furnishes labor, well paid labor, for 
large numbers of his fellow creatures. 
Such a man, if he is faithful to his 
business, kind to those who work in 
his factory or shop, considerate to the 
needs of all his employes, is a blessing 
to the world. He carries comfort to 
so many human beings on every pay 
day. It matters not to me if his divi- 
dends enable him to carry comfort to 
his own family also. Alongside of such 
a man I will place the one who inaugu- 
rates such an institution as the one 
whose commencement we celebrate ‘here to-night— 
President Packard ; the man who teaches people how 
to work, who prepares them for usefulness. 

+0 
Dangers of Sulphonal. 

Although sulphonal! is probably one of the safest, as 
it is one of the most efficacious, among the hypnotics 
recently introduced, the series of cases published by 
Bresslauer, of Vienna, show clearly that it has certain 
dangers. The degree of peril is difficult to estimate, as 
the patients were lunatics, and were also apparently 
feeble ; but the fact is significant that out of seventy- 
seven patients who were treated with the drug, no less 
than seven showed serious symptoms, and in five of 
these there was a fatal termination. It ought to be 
mentioned that the patients had been taking the drug 
for a considerable time in good doses, and had borne it 
well until symptorus of disturbance set in, these being 
great constipation, dark brown urine, slow or in some 
cases rapid but feeble pulse, discolored patches resem- 
bling purpura on the limbs, and great prostration. In 
the cases which ended fatally, the cause of death was 
heart failure, with edema of the lungs.—Zancet. 

+ 0 0 
New Italian War Vessels. 

Two fine steel cruisers, the Etruria and the Umbria, 
have been launched from the yard of Messrs. Orlando 
Brothers, at Leghorn. They are provided with armored 
bridges, and are each of the capacity of about 2,300 
tons. Their length is 80 meters, beam 12 meters, and 
depth 8°6 meters. The engines, which have been con- 
structed at the works of Messrs. Orlando, are on the 
triple expansion system, and develop 6,500 h.p. A 
speed of 19 knots per hour will be attained. The 
designs of these vessels have been made by the Italian 
naval authorities, and the engines have been designed 
by Messrs. Orlando. The engines are intended to 
develop the maximum of power with the least possible 
weight, and are said to combine all the latest improve- 
ments in naval engineering. 
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West Superior. 

Ten years ago West Superior, Wisconsin, was un- 
known. To-day it is acity of over 17,000 inhabitants, 
the seat of great commercial and manufacturing enter- 
prises, the subject of vast hopes. The Commercial 
Record says: 

Situate as this city is, at the head of navigation, 
the export of the products of the prairies of. the 
West cannot but be large, especially as the facili- 
ties for handling grain are unsurpassed. The grain 
elevators here have acapacity of 8,500,000 bushels, while 
just across the bay at Duluth the storage capacity is 
no less than 12,500,000 bushels, or a total of 21,000,000 
bushels for the two cities. 

Here the wheat is graded and shipped to the seaboard, 
whence a large percentage is exported. The long dis- 
tance by water through the several lakes makes this 
the cheapest route, and as a consequence, the ports at 
the head of Lake Superior have wrested the supremacy 
from Chicago, and as soon as the Sault Ste. Marie 
canal is enlarged, this traffic in grain shipments will 
largely increase, especially as the wheat belt of the 
country is moving north and leaving rail haul to this 
point without acompetitor. The Northern Pacific and 
Great Northern roads will here ship the products of 
the Canadian northwest in addition to that from the 
North western States, and the amount of wheat to be 
handled here the coming season will be greatly in ex- 
cess of that handled any previous year, as the snow- 
fall throughout the whole wheat-producing area has 
been greater than for several years, and in Dakota 
more than has fallen during the past three years. The 
soil this spring will have more moisture than for years, 
and on this account a large yield is a certainty. Ves- 
sels can afford to carry this grain cheaply, as all have 
full freights each way—coal and merchandise on the 
up trip and wheat and flour going east. When the vast 
area of agricultural lands tributary to this point is con- 
sidered,theamount of grain shipped 
from the head of the lake may be 
made to amount to the capacity of 
the carriers, and vessels of larger 
carrying capacity are imperatively 
demanded. In 1890 there were 
shipped from West Superior 
9,318,836 bushels of wheat and 
1,383,390 barrels of flour, while 
1,045,000 tons of coal had been re- 
ceived. During the same year Du- 
luth shipped 4,556,371 bushels of 
wheat and 1,112,610 barrels of 
flour, while 619,656 tons of coal were 
received. This is certainly a mag- 
nificent showing, and the amount 
of wages paid at this point for 
the handling of freight here is no 
mean factor in the support of the 
city. 

The elevators are so arranged as 
to handle grain rapidly and cheap- 
ly. Steamers of the largest capacity 
can be loaded in an incredibly short 
time, while the facilities for taking 
grain from cars are of the very 
best. Owing to the care taken in 
grading wheat shipped from this 
point, itis in demand in the East, 
and arrives in better condition, and 
gives better mill results. 

Flour can be manufactured here 
from fifteen to twenty-five cents 
cheaper than at any other place on 
this continent. The matter of fuel 
alone is no less than four cents a 
barrel in favor of this place. Ship- 
ping, switching charges, interest on 
property required for a site, and 
other things which cost at other 
points. Free sites can be secured, 
while Chicago and other cities have 
a heavy tax on this capital. The 
flour can be shipped by water direct 
from the mills, which gives another 
profit. 

a ee 
The Insane. 

The total number of insane per- 
sons treated in both public and 
private institutions during the year 
1889, as given in Census Bulletin 
No. 62, was 97,535, while during 
the year 1881 there were 56,205 treated, showing an 
increase in the nine vears of 41,330, or 78°53 per cent. 
This percentage of increase, when compared with the 
percentage of increase of population in the last decade, 
namely 24°86, does not indicate an increase in the pro- 
portion of insane persons to population, but rather a 
great increase in the amount of asylum accommodation 
provided and a willingness on the partof the public to 
make full use of all the facilities thus provided. The 
figures for the actual number of insane in the United 
States cannot be determined until the work of eliminat- 
ing all duplicate reports of cases has been completed. 


Fig. 3A BROKEN SHAFT REPAIRED AT SEA BY MEA 


MENDING A BIG SHAFT AT SEA, 
The kind of engineering skill that is equal toa great 
emergency is as rare as it is valuable. There are times 
in the experience of almust every engineer when fixed 


Fig. 1—THE THOMPSON COUPLER. 


rules and ready-made appliances are of no value, and 
the engineer is compelled to rely upon his own re- 
sources. No better opportunity for the exercise of | 
skill of this order can be imagined than in the case of 
a breakdown of a great steamer in mid-ocean, where 
the appliances usually carried on board for emergen- 
cies generally, or at least often, happen to be of the 
sort required for some other purpose. 


oS 


3. (9) 
BROKEN 
INJURED 


RE-ENFORCED BY CHAINS AND CABLES, 


A splendid example of engineering skill is seen in the 
patching up of the shaft of thesteamer Veendaw, of the 
Royal Netherlands & United States Line, on her last 
voyage. The accident. which occurred in mid-ocean on 
Friday, May 15, resulted in the breaking of the screw 
shaft, the destruction of one of the bearings, and injury 
to the thrust block. The break in the shaft was a dia- 
gonal one 21 inches in length. The shaft is 1614 inches 
in diameter, 22)4 feet long, and weighs about ten tons. 
When the break occurred, the continued motion of the 
part of the shaft adjoining the engine acted as a cam, 
pushing the other part of the shaft laterally, breaking 
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NS OF THE THOMPSON COUPLER, 


the pillar block and two of the couplings, and strain- 
ing the thrust block. The shaft was shored up, the 
broken bolts of the couplings replaced, and a device 
known as the Thompson coupler, carried in the hold 
of the vessel for such emergencies, was applied to the 
break. This coupling consists of a sleeve formed of 
three parts and having a bulge in the center for inclos- 
ing the ordinary flange coupling. An end view of the 
coupling, and a perspective view of one of the parts, is 
shown in Fig.1. These parts are provided with flanges 
having bolt holes in which are inserted heavy bolts for 
drawing them together and bringing the coupling into 
firm contact with the shaft. The difficulty of accom- 
plishing this work will be appreciated when it is known 
that in the shaft tunnel there is room only for four 
men to work. 

It required three days to apply the coupling. The 
engines were started up under slow speed, but at the 
end of seven hours, owing to the wabbling of the shaft, 
the point of the shaft broke off, eight of the coup- 
ling bolts gave out, and the coupler cracked. ‘The 
engines were again stopped, and the coupling was 
re-enforced by heavy chains and wire ropes, as shown 
in Fig. 3. The chains and ropes were made as taut as 
possible in wrapping them about the coupling. Wood- 
en wedges driven between the chains and the coupling 
exerted a pressure upon the coupling which was suffi- 
cient to create the friction required to turn the screw. 
With the shaft thus repaired the steamship made her 
way to this port under reduced speed, arriving here 
Wednesday, the 27th ult. 

The exact cause of the fracture of the shaft cannot 
be ascertained until the shaft is removed for repairs, 
The screw may have come into contact with a sub- 
merged object, or there may have been a flaw in the 
shaft. Great credit is due Captain Roggeveen and 
Chief Engineer E. H. G. Savenoye for bringing safely 
into port the steamship, which, with less competent 
engineering, might have gone to 
the bottom. 


> 8-0 
Phenomenal Friction, 

When making experiments dur- 
ing themonth of February, 1891, 
with the Thurston railroad testing 
machine, I noticed the ease with 
which the axle box could be made 
to slide longitudinally upon the axle 
whenthe same was in motion. 

The several boxes tried had 
about fuurteen square inches of sur- 
face in contact with the axle; they 
were variously loaded, with weight 
from 262 pounds upward, and the 
axle was running at speeds vary- 
ing from 160 to 400 revolutions per 
minute. One box could be moved 
by a pressure of one ounce when 
the axle was running, but required 
thirty-two pounds to move it when 
the axle was still. 

Another box was moved by four 
ounces with motion, but required 
forty pounds without motion of the 
axle. A third box under consider- 
able pressure could be moved 
readily by a pull of six ounces, but 
fifty pounds would not start it when 
the axle was still, and, indeed, on 
trial, all the muscular force I could 
apply to it by my hands, with my 
foot against the machine, failed to 
start it. A spring balance was used 
in these experiments, for pulling the 
box in a line parallel to the axle. 

Here we employ forces anywhere 
from 160 to 1, up to perhaps 1,000 to 
1, for moving the same body, under 
the same load and conditions, ex- 
cept that of the revolving or stand- 
ing shaft beneath it. This pheno- 
menon of friction proved a marvel 
to all who witnessed it. The temp- 
tation was great to theorize upon 
the extraordinary performance, but 
no theory was offered in explana- 
tion of it. A practical suggestion 
was made, however, in reference to 
planer bed motions, and _ the like, 
which drag so heavily upon their 
fixed ways. If, as then proposed, 
revolving shafts were placed in the bed-ways, and the 
table fitted to them, a pound pressure would move the 
table and its load back and forth on the revolving 
ways, where 1,000 pounds or more would be required 
to do this work upon the usual fixed V’s of planers, as 
they are generally built. To the writer, this unique 
action, as if the loaded box were floating, was an in- 
structive object lesson in mechanics.—John H. Cooper, 
Jr. Fr. Inst. 

CO 

THE great telescope of Lord Rosse has a speculum 6 

feet diameter,,55 feet focus. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


HYDROCARBON BURNER. — John W. 
Coone, Thompson, Pa. This is an attachment for an 
automatic engine having a hydrocarbon burner for 
generating steam, and consists of a small boiler with 
heater and steam pipe connection to the atomizer of 
the burner used in heating the engine boiler, dispensing 
with the air pump and providing an effective substitute 
which will operate the injector until the engine boiler 
contains sufficient steam to operate the injector. 


PROPELLING VESSELS. —Ernst W. 
Gram, Las Vegas, New Mexico. The hull of the vessel 
is, according to this invention, made with a stern of 
peculiar recessed construction, adapted to accommodate 
a pair of paddle wheels having vertical axes and ar- 
ranged to work within opposite sides of the recessed 
stern, while a screw propeller on a horizontal axis 
works centrally within and through a reduced portion 
of the stern in rear of the paddle wheels. The recessed 
construction of the stern is designed to secure efficient 
action for the upright paddle wheels, in addition to the 
action of the screw propeller in their rear, the paddle 
wheels also affording great facility in turning or steer- 
ing. 


Railway Appliances. 
Froa@.— David Horrie, Antigo, Wis. 


Combined with a shifting rail pivoted on a bed plate to 
swing laterally and align with main track rails or side 
track rails, is a transverse draught bar, a tripping bar, a 
latch dog, an elongated bracket plate which the latch 
dog is pivoted on, and adevice to slide the latch bar 
longitudinally, affording a switch or track crossing 
designed to dispense with frogs, and afford means to 
automatically lock the shifting frog rail in connection 
with a maintrack and release it ina similar manner 
when thefrog rail is thrown to align with a side track 
or atrack that crosses the main track. 


CaR CouPLING.—George B. Benjamin, 
Danbury, Conn. This device has a fixed horizontal 
upper jaw whereon a coupling pin is pivoted by one 
end, and adapted to fold forwardly or rearwardly in a 
channel of the jaw, a lower jaw being jointed to the 
upper jaw by its rear end, and slotted to receive and in- 
terlock with the pin, while a slide bar is adapted to 
normally retain the lower jaw parallel with the upper 
jaw by its gravity, and depress the engaged lower jaw 
when the bar is lifted. Cars provided with this im- 
provement will couple automatically, while the coupling 
may be released from either side or the top of the car. 


Car CouPpLina. — Frank G. Nixon, 
Chalk Mound, Kansas. The drawhead of this coupling 
has achamber open on top and in front, and contracted 
to form a narrow front passage with forward shoulders 
and a narrowrear recess, into which extends a spring, 
while a spring-actuated push bar is located in a groove 
in the bottom of the chamber, and a link journaled in 
the rear recess has a rearwardly extending finger, and a 
transverse shaft is journaled in the drawhead beneath 
the push bar, an eccentric on the shaft engaging the 
bar. This coupling is designed to be automatic in 
action, while it can also be used in connection with the 
ordinary iink and pin coupling. 


Electrical, 


TELEPHONE TRANSMITTER. — Philip 
Fitzsimmons, Birmingham, Ala. This device has a 
carvon electrode in the shape of a pencil or flat bar, 
having its ends tenoned or reduced in size and entered 
in sockets in carbon blocks fastened to the supporting 
board, so that it may readily vibrate from the action of 
the sound waves. This transmitter has no diaphragm, 
and is constructed without any box or case. so that it 
may be readily transported and hung up like a picture 
frame at different points ina building. It is designed 
to give a clear tone and full volume of sound, enabling 
one to hear at a distance from the transmitter. 


Mechanical Appliances, 


PLANING AND SIzING MACHIN. 
Hiram N. Berry, Meridian, Miss. Two horizontal 
paralle] beams constitute the main frame of this ma- 
chine, between which are journaled the feec rollers 
carrying the lumber through it, the machine being 
adapted to receive lumber from a saw mill on live 
rollers, and reduce the lumber to exact transverse sizes, 
planing its surface as it passes through. The invention 
may be used in connection witha mill sawing green or 
dry lumber, sizing and planing dry lumber of any 
width or thickness, or it may be used as a separate 
machine, disconnected from any saw mill. 


MECHANICAL MOVEMENT. — Werner 
Suess, Washington, D. C. Shafts at oblique angles to 
each other have gear teeth secured upon them by uni- 
vereal joints, with guides to hold the wheels in position 
to mesh, whereby two shafts arranged at oblique angles 
and in a common plane may be geared together without 
the intervention of bevel gears. The invention also 
provides for two shafts to be arranged at oblique angles 
and not in a common plane, and to be geared without 
the use of bevel gears. The guides are carried by arms 
projecting from a plate below the wheel or pulley, or 
upon arms projecting horizontally from a vertical wall, 
or descending from a ceiling, like hangers. 


GAUGE. — Charles W. Morrill, Butte 


City, Montana. This isasimple and inexpensive im- 
plement designed to be movably attached to a rule 
square blade, yard stick, or other graduated measure of 
length, and afford means for marking off parallel lines 
on any plane surface. It 1s constructed of metal and 
provided with a table having a border flange anda 
guide flange, a yoke clamp being secured on the table 
and a set screw in one of the !imbs of the clamp. 


Saw MILL CARRIAGE. — Jacob Bick- 
hart, Cadillac, Mich. This invention relates to a side 
throw mechanism for saw mill carriages, especially to 
the carriages of band saw mills, providing a simple and 
durable means whereby the carriage, with log attached, 
may be conveniently and expeditiously set away from 


the saw a proper distance after the slab or board has 
been cut, to enable the sawyer to gig back the carriage 
without danger of throwing the saw from its pulley by 
reason of a sliver, knot, or other projection on the log 
engaging with the back of the saw. A rock shaft is 
mounted in supports below and independent of the 
carriage, and has arms engaging the carriage body, 
while means are provided for operating the rock shaft. 


WHEEL LUBRICATOR. — Tolbert J. 
Robieon, Curwensville, Pa. This isa lubricator for car 
wheels, loose pulleys, etc., the wheel hub having a trans- 
verse open ended oil chamber or receiver, with open- 
ings leading to the axle box, in combination with a 
plug having a longitudinal bore and externally threaded 
at its outer end, there being a valve outside of the plug, 
with a stem entering the bore, while a spring bears 
against the inner face of the valve and presses it away 
from the plug. The device is simple and effective and 
not liable to get out of order. 


Agricultural. 
PLANTER.—Adolphe Kleiser, Portland, 


Ala. This is an improved cornand cottonseed planter, 
designed to drop the corn or seed at predetermined in- 
tervals, and provide means whereby the cotton seed will 
be separated before being dropped. This implement is 
especially adapted to plant some corn between the 
cotton, about fifteen to eighteen feet apart, in order not 
to injure the cotton crop, the implement planting the 
corn and the cotton seed at the desired intervals, 


Miscellaneous, 


DEsk CABINET. — George C. Harding, 
Chicago, Ill. This is a composite cabinet structure in- 
tended for use on the writing desks of business men, 
etc., providing a neat appearing and inexpensive re- 
ceptacle for the various requisites of such a desk, in the 
vjay of ink bottles and wells, pen and pencil racks, 
postage stamps, rubber bands, paper fasteners, sealing 
wax, band stamps, andthe like. The cabinet also in- 
cludes a perpetual calendar adapted to be easily set by 
an ordinary pencil or stylus. 


ENVELOPE MOISTENER, ETC.—William 
E. Brown, Kansas City, Kaneas. This is also a stamp 
feeding, attaching and detaching device, as well as an 
envelope moistener. The base carries a moistening 
sponge, for dampening the corner of an envelope, and 
there is a vertically adjustable flap-moistening device 
for dampening the gummed flap, with a stamp-carrying 
and feeding reel, and a swinging platform on which the 
envelope rests when the stamp is fed and attached, the 
platform being adapted to be swung away from the 
base, whereby the attached stamp Is detached from the 
adjoining one. All the parts of the device are detach- 
able, permitting it to be neatly packed in a small space. 


ADVERTISING DEVICE.—Charles Cleve- 
land, Denver, Col. Combined with a base plate on 
which is mounted a frame is a cylinder inclosing the 
frame, and having an inwardly extending annular plate 
with depending rails, shafts being mounted in the 
frame and having pulleys to engage the cylinder rails. 
Advertisements are designed to be attached to the out- 
side of the cylinder, and as the latter is revolved 
various advertisements are brought to view in a novel 
manner designed to attract attention. 


DENTAL MALLET.—William H. Dibble, 
Brooklyn, N. Y. This mallet has a tube witha central 
opening for the admission of uir,a plunger sliding in 
one end of the tube, while a spring-pressed plugger is 
held in its opposite end, with means for connecting the 
plunger and plugger, so that the plunger will operate 
the plugger.when near the end of its stroke. The 
mullet is designed to be operated with one hand, and 
has a back action, so that the plugger will deliver a 
blow when moving toward the operator, thereby en- 
abling him to work conveniently on the back part of a 
tooth. 


Music HoLpER. — Simeon T. Walker, 
Olathe, Kansas. This is a device to be applied to 
various styles of music racks, to hold books or sheet 
music in position thereon, and hold the leaves of the 
music open as desired. It consists of horizontal arme 
supported on each side of the rack, with blocks longi- 
tudinally movable on the arms, the blocks having ex- 
tensions and inwardly projecting spring fingers secured 
to the extensions to clasp the music. The holder may 
be adjusted to any sized sheet or book, and means are 
provided for conveniently throwing light on the music. 


Latcu. — William H. Bell, New York 


City. Combined with a casing having a bolt opening 
and inclined slideways at opposite sides of the open- 
ing, is a latch head having wings at its sides, the outer 
ends of the wings being beveled. The construction is 
such that, by pulling or pushing the door in the direc- 
tion in whichit is hung to swing, the door may be 
opened without turning the knob, thus facilitating its 
being readily opened by persons carrying parcels or 
having their hands occupied. A lock is also provided 
with a keeper or locking bolt in addition to the ordinary 
latch, the bolt and latch to be simultaneously operated 
in the same manner. 


Spring HINGE. — Walter R. Webster, 
Pine Grove, Cal. This is a device for automatically 
closing the lids of water closets the moment that the 
seat is unoccupied, and is applicable to any form of 
closet. Spring hinges connect the casing and the lid, 
the springs of the hinges being coiled in opposite direc- 
tions, and blocks attached to the seat are connected 
with the hinges, whereby when the lid is raised the 
seat is lowered, and when the lid 1s lowered the seat is 
raised. 


WATER CLOSET Lips.—This is another 
invention of the same inventor for a device for auto- 
matically closing the lids of water closets, and retaining 
the lids in closed position the moment the seat is unoc- 
cupied, the device being simple and durable and capable 
of convenient attachment to the seat and cover of any 
form of closet. 


WHIFFLETREE Hook. — Albert C. 
French, Monmouth, 11], This hook has its forwardly 


projecting portion bent to incline not only upwardly 
but also to project inwardly relatively to the length of 
the whiffletree, while its inward and upper end has two 
curved horns at right angles to the forward part of the 
stem portion of the hook. The device is more es- 
pecially intended for horse or draught agricultural im- 
plements and machines, to prevent the cockeye on the 
end of a harness tug from working off the hook or be- 
coming accidentally detached. 


Foupine METAL CoT oR BEDSTEAD. 
—EdwinF. Tilley, Brooklyn, N. Y. This invention 
relates to an improvement on a former patented inven- 
tion of folding iron bedstead, affording an improved 
construction ot the folding parts in connection with an 
angle iron main frame within which the legs and their 
stays close whenshut. A simple and inexpensive bed- 
sted is thus provided, which admits of being contracted 
when folded into a very shallow depth of space and flat 
form to facilitate transportation, while it is very sub- 
stantial when unfolded and set up for use. 


WASHING MACHINE. — William H. 
Haire, Morristown, Tenn. This machine has an agitator 
frame composed of a single bar of metal bent into 
elongated rectangular form, having its side limbs flat- 
tened oppositely and perforated for pivotal support, a 
handle being loosely mounted on the upper cross bar of 
the agitator frame. The body of the machine is an 
elongated rectangular chamber, preferably of galvan- 
ized sheet iron, wherein the water may be heated for 
washing the clothes. 


IRONING TABLE.—Herbert M. Landers, 
Marehfield, Pa. This is a collapsible table having a flat 
top with a recessed strip fixed to its under side, a pair 
of legs being pivoted to one end of the strip, while a 
pair of legs pivoted to the table top is adapted to extend 
diagonally across the other legs, braces pivoted to the 
longer legs having at their upper ends a rod adapted to 
slide in the recessed strip, and links connecting the 
braces with the shorter legs. This tabie may be folded 
in very small compass, and quickly and easily placed 
in position for use. 


Hat Guarvp.—William H. Thompson, 
Winnipeg, Canada. This guard is in the nature of a 
combination lock adapted to be secured to a hat in such 
a manner that when adjusted in its locked position it. 
will prevent the placing of the heat on the head, and 
also form aconvenient means for attaching a holding 
chain. The device is likewise adapted for use in con- 
nection with the ordinary spring lock or clasp of valises, 
portmanteaus, etc. 


Notge.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


JUNE NUMBER.—(No. 68.) 


TABLE OF CONTENTS. 


1. Plate in colors of a handsome residence on River- 
side Park, New York City. Floor plans and ele- 
vations. Architect Mr. Frank Freeman. 


Colored plate illustrating a row of brick dwe’lings at 
Newark, N. J., costing about $3,000 each. Per- 
spective elevation, floor plans, etc. E. S. Amer- 
man, Newark, N. J., architect. 


2. 


3. Engravings and floor plans of a double residence on 
Washington Heights, New York City. Cost 


$20,000 each. A very picturesque design. 


4. A dwelling at New Haven, Conn. Cost $8,000 com- 
plete. Perspective view, floor plans, etc. 


5. A colonial cottage erected for Mr. C. W. Macfar- 
lane at Elm Station, Pa. Cost $5,300 complete. 
Floor plans and perspective view. 


6. Design of a modern interior. A comfortable hall 
and staircase. 


A picturesque cottage erected for George W. Childs, 
Eeq., in his Villa Park at Wayne, Pa. Cost 
$7,200 complete. F. H. & W. L. Price, Philadel- 
phia, architects. Plans and perspective. 

8. A tower house recently erected at Elm Station, Pa. 

Cost $4,600 complete. Floor plans, perspective 

elevation, etc. 


A row of low cost colonial houses erected at Rose- 
ville, N. J. Cost complete $2,000 a house. Plans 
and perspective view. 


An English cottage erected at Elm Station, Pa. 
Cost about $4,000. Perspective and floor plans. 


. Sketch of a farm house recently built in Steuben 
County, New York, at a cost of $695. 

12. Miscellaneous contents: Simplicity in furnishing 
and decoration.—Weight as a test of strength in 
timber.—Architect of the Woman’s Building of 
the Columbian Exposition, Chicago.—Redwood 
for interiors.—The Richmond heater, illustrated. 
—Some new designs in radiators, illustrated.— 
Improved plumbing appliances, illustrated.—Bent 
glass.—Improved woodworking machinery, illus- 
trated.—A strongand light lawn fence, illustrated. 
—The ‘‘ Heatencook”’ range, illustrated.—The 
H. W. Johns liquid paints.—A new roofing metal, 
illustrated. 


The Scientific American Architects and Builders 
Edition is issued monthly. $2.50a year. Single copies 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid MagazINE oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest CIRCULATION 
of any Architectural publication in the world. Sold by 
all newsdealers. 


MUNN & CO., PusLisHERs, 
361 Broadway, New York. 


© 1891 SCIENTIFIC AMERICAN, INC. 


Business and MPersonal. 


The charge for Insertion under this head is One Dollar a line 
for each insertion ; about. eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appearin the following week's issue. 


For Sale—New and second hand lathes, planers, drills, 
shapers, engines, and boilers, belting, pulleys, and shaft- 
ing. W.P. Davis, Rochester, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Barrel, Keg and Hogshead Machinery. Seeadv., p. 18. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 


For Sale—Patent on our new upright sand-papering 
machine. V. Brotz & Son, Buffalo, N. Y. 


Best driers for grain, sand, clay, fertilizers, wet feed, 
green Coffee, etc. S. E. Worrell, Hannibal, Mo. 


Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 170 machines in satisfactory use. 


The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


“How to Keep Boilers Clean.” Send your address for 
free % p. book. Jas. C. Hotchkiss, 112 Liberty St., N. Y. 


For Sale—One Buckeye engine, 14x24; 10 ft. fly wheel, 
21in.face,in perfect order. S.Curtis Park, Albany, N.Y. 


For Sale—Compensating watch regulator patent, No 
395,182, granted December 25, 1888. Address Wm. H. 
Shear, Delmar, N. Y. 


Split Pulleys at Lew prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Forlow prices on Iron Pipe, Valves, Gates, Fittings, 
Iron and Brass Castings, and Plumbers’ Supplies, write 
A. & W.S. Carr Co., 138 and 140 Center St., New York. 


The best book for electricians and beginners in elec- 
tricity is ‘* Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361 Broadway, N. Y. 


¢#"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address muet accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn, 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(3050) E. J. F. asks: 1. A fox is due 


south of a hound any distance (d), and runs duccast at 
any rate(7). The hound ruus always directly toward 
the fox at any (R). How far does the hound travel be- 
fore he overtakes the fox? What is the equation to the 
curve he describes ? A. It would be a hyperbola or some 
curve of thatorder. The relative speed of the hound 
and fox would affect its nature. Theoretically, the 
hound would only catch the fox by departing from the 
original curve. 2. I notice in ScIENTIFIC AMERICAN 
the list of patented inventions, etc., appears but for one 
day inaweek. Are patents issued only on one day each 
week ? If not, why is the list given for only one day ? 
A. They are issued only on one day, Tuesday, of each 
week. 


(3051) E. H. asks how to make copper 
into a pliable body, into a mass like putty. I wishto 
get a pliable metal for moulding if sucha thing is 
possible. A. Precipitate copper from a solution of the 
sulphate by adding zinc thereto. After washing, mix 
with concentrated sulphuric acid iu a porcelain mortar. 
Add about double the weight of copper or metallic mer- 
cury. When the amalgamation is complete, which must 
be accelerated by rubbing, wash out the last traces of 
acid. A slight heat brings this tothe consistency of 
wax. 


(3052) W. H. B.—The number of appli- 
cations for patents made iu England, for the year 1890, 
was 21,300. The number of applications made in the 
United States for same period was 41,000. 


(3058) J. T. C.—Send your name and 


address. 


(3054) A. M. asks for a white substance 
or composition nearly approaching gutta percha in its 
properties. It must be no heavier than gutta percha 
and rebound like it when struck against a hard sub- 
stavce, but must not have anything of the nature of 
India rubber in its composition. Chlorine is said to 
bleach gutta percha into a white substance like ivory. 
Ihave tried liquid chlorine, but it does not have any 
effect. A. We would suggest celluloid or zylonite as 
answering your requirements as well as anything we 
know of. The following process is said to bleach gutta 
percha. Dissolve in 20 times its weight of boiling ben- 
zol, add one-teuth part plaster and agitate from time to 
time. After two days’ standing decant the perfectly 
clear solution. Add it little by little to twice its volume 
of 90 per cent alcohol, agitating continually. The gutta 
percha is precipitated white. 


(8055) C. T.—Reading an article in vol. 
64, No. 17, on ‘‘ Water Power in Motion,” an argument 
arose as to whether there was any friction of water on 
pipe. Suppose we ‘have 100 feet head and 100 fect of 
pipe, or 100 feet head and 400 feet of pipe, with thesame 
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amount of water. From which could we. obtain the 
most power, or would it bethesame? A. The friction 
of water in pipe increases with the length with given 
heads. The shorter pipe gives the most power. See the 
“Power of Water, or Hydraulics Simplified,’? in 
ScIENTIFIC AMERICAN SUPPLEMENT, No. 788. 


(8056) R. P. writes for a recipe for mak- 
ing and flavoring sirups for soda fountain. Itisone of 
the older kinds. It has no yas reservoir, but the gas is 
formed by the combination of two chemicals, one in 
the flavor and the other in the fountain. What propor- 
tions of tartaric acid, flavoring and simple sirup in the 
flavoring extracts, and how much soda to a gallon of 
water in the fountain? A. For each quart of liquid use 
4 drachms tartaric acid and 5 drachms bicarbonate of 
soda, all in powder. For simple sirup use 35 parts water 
to 65 parts sugar. Flavored sirups are very numerous. 
For sarsaparilla add to three gallons of simple sirup, 3 
ounces extract of sarsaparilla, 2 ounces essence of sarsa- 
parilla,1 ounce extract licorice root, 1 ounce citric or 
tartaric acid. Color, if desired, with caramel. Use in 
quantity to suit taste, about 1 part to 5 of soda water. 


(3057) T. D.—The estimated cost to fire 
a full round fromone of the British war ship Victoria’s 
great guns is about $2,500. These are 110 ton guns, the 
largest in the British navy. The charge is 960 pounds 
of powder and a projectile of 1,800 pounds. No full 
round has yet been fired. Next to the above are the 
1248 inch guns of the Japanese navy lately tried at a 
stated cost for each round of $2,000. The cost of firing 
per round for the Chicago’s 8 inch guns, using the 
cheapest kind of projectile, namely, cast iron shells, is 
$65.25; with steel projectiles the cost would be increased 
to $212. 


(3058) H. §S. writes: I live almost on 
latitude 29°. The sunnever gets over 23°25’ north of the 
equator. Why isit that it seems to rise in the north- 
east and set in the northwest? I confess it puzzles 
me. A. The apparent daily motion of the sun is par- 
allel with the equatorial plane. At the equinoxes the 
sunjrises and sets east and west at all latitudes, 
save at the poles, whereit skims the horizon all around 
the circle. Ag its declination increases, its point of 
rising and setting also moves to the north of east and 
west, increasing with the latitude, so that when it 
reaches its maximum of 234° it makes an entire circuit 
of the horizon at latitude 664°. You should be able to 
demonstrate this condition with a small globe. 


(3059) J. M. asks: Can you give me re- 
cipe for making black preparation for filling brass en- 
graved sign? <A. Use black sealing wax melted into 
the engraving by heating the plate, thencarefully scrape 
the surface and heat to glaze the sealing wax. 


(8060) J. F. S. asks: Do you know of 
fome chemical mixture, paste or process, to prevent 
steel from welding or sticking fast to wrought iron, 
when making a steel casting ? The wrought iron piece 
is placed in the mould, and is used as a key, the steel is 
pored into the mould;at a temperature of 3,000° to 4,0009. 
The wrought iron key should be loose after the casting 
is made. A. Wash the key with a thick cream of por- 
celain clay and thoroughly dry before placing in the 
mould. 

(3061) H. L. H. asks: Can you give me 
any directions for a formulafor the preservation of 
flowers ? I wish them toJretain their shape and color 
as nearly as possible. I have tried alcohol, but they 
lose their color when exposed to the light. A liquid 1s 
preferable. A. It is difficult to retain all of the color. 
The best method is to dust salicylic acid on the plants 
as they lie in the press and remove it again when dry. 
Another method is to use a solution of 1 part salicylic 
acid in 14 of alcohol by means of blottingpaper or cot- 
ton wool. 


(3062) A. D. F. asks: What can be used 
to softenthe first covering of linenthat is gammed to 
the body of an Egyptian mummy, so as to remove the 
cloth without injuring or dissolving the skin? A. The 
mummy was embalmed with bitumen, which can be 
softened with chloroform. Proceed very slowly, gradu- 
ally unwrapping the linen and applying the chloroform 
to the outside and to the place where the linen is stuck 
together on the inside. 


(3063) C. D. P. asks: Please tell me how 
to loosen the sliding crooks of a horn when they become 
corroded. A friend of mine has a horn in which nearly 
all the crooks have become stuck and cannot be gotten 
out. A. Soak the jointsof the horn with kerosene oil. 
If necessary blow some oil inside so as to reach the 
joints. If one crook can be got out, the oilcan be put 
in through the opening. 


(3064) J. B. writes: I would ask for a 
recipe to lacquer brass on doors. A. For lacquering 
brass.—Make the surface perfectly clean of grease or 
dirt. Lacquer with a thin solution of shellac in methylic 
alcohol, color with dragon blood gum to suit taste, and 
decant the clear lacquer. Use a camel’s hair brush,and 
if possible heat the articles to about the temperature of 
boiling water. 


(8065) C. F. K.—You will see articles on 


artificial stone and its manufacture in ScrENTIFIC 
AMERICAN SUPPLEMENT, Nos. 154, 825, and 355. 


(3066) E. H. 8. asks the various uses to 
which sand and borax are put, in the process of weld- 
ing steeland iron. A. You will find an interesting arti- 
cle on welding in ScIENTIFIFC AMERICAN SUPPLEMENT, 
No. 47. 

(3067) E. J. H. writes: Mr. Werner 
Langguth, writing to the Zngineering and Mining Jour- 
nal, states that oxygen gas produced ty adding a few 
drops of a cobalt salt toa strong solution of bleaching 
powder will be perfectly pure. Will not the gas be 
wet, and cons quently contain traces of the chemicals 
in solution? If so, how can these impurities be re- 
moved on a small scale, inexpensively, so as to render 
gas safe for inhalation? A. Purify the gas by passing 
it through strong solution of caustic soda. 


(3068) J. D. asks : What is the best gold 
dip for brass or fine gold lacquer? A. Gold dip for 
brass.—A thin decanted solution of shellac in methylic 
alcohol. Colored with dragon blood and saffron, more 
or less of either to suit your taste, 


TO INVENTORS. 


An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents,either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


May 26, 1891, 


AND EACH BEARING THAT DATE. 


LSee note at end of list about copies of these patents.) 


Adjustable frame and sheath, Me Marsh 
Air brake system, W. W. Slate: 
Ammonia, apparatus for ekicing anhydrous, B. 


L. Holden 5,005 
Anchors, construction of, Hali & Verity.. 452/954 
Annunciating machine, *eoin-controlled, 

A we 452,785 

452,951 

453,052 

Axle? aed car, D. a James.. «. 453,117 
Baby jumper, L. H. Durham.. 452, 
Bag holder, D. D, Huyett....: : 

ng Press, Cc. E. Whitman 453,098 

Bon ormer, J. Pleukharp.. « 453,023 

Barrel rack, J. B. Duncan... . 453,079 

Barrel trundler, I. Lutes. . 453,086 

Bed spring, W. H. Turner...--.... 452,915 

Bedstead, child’s, F. C. - Flannabs.. 452,842 


Bell stand, cathedral, 
Belt fastener, R. MaComs 
Bicycle, A. L. eet Or: 
Bicycle saddle, J. A. Li 
Bicycle seat, W.F. Cornel 
Bicycle support, F.G. Taylor. 
Block. ,See Fuse block. 
Board.° See Electrical switch board. 


board. 
Boat. See Life-boat. 
Boiler tube expander, O. Johnson...............2+++ 
Boilers, apparatus for removing scale from tubes 
in steam, Platt & Thorpe.......... ‘ee 
Bolting reel, F. P. Trautwein... 
Book, account, H. J. Huck, Jr.. 
Book, flat opening, J. D. Mets.. 
Bottle and stopper therefor, 
Bottle wrapper, H. C. Howett.. 
Box. Bee xle box. Fuse box. 


C. Sanford 


Wash- 


cH 


L 


Braid frame, 7 . Keleher. as 
Brake. See Car brake, 
Brakes, slack adjuster for, E. D. Eames.. 
Brick and tile cutting table, J. Thompson. 
Brush, D. N. M&@XOD......0.scses.seeeeer es 
Brush or dip, blacking, ‘H.-L. Nelins, Jr. 
Buckle, suspender, C. R. Harris........ 
Buckles, making suspender, J. A. Traut... 
Bummer. See Hydrocarbon burner. Vapor or oii 
urner. 
But ton, etc., W. F. & J. Niles... «+ 453,064 
Camera. See Photographic camera. 


Candy, manufacture of, T. P. Kavanaugh. 452,793 
Car brake, I. Go Lemon..........006 sess 880 
Car buffer, F. H. J. Wustenh ofer. 452,910 
Car coupling C. De Roberts.. 452,81 
Car coupling, F. Dickey......... ~ 452,774 
Car coupling, G. C.. McMichael. » 453,11 
Car coupling, J. L. Shoenberger.. . 452, 
Car coupling, WW J. Walker.. 452,891 
Car door, grain, L. aie Martin. 452,798 
Gar door lod, 0. P. H : 


Car, mining, ¢. Burn 
Car roof, D. A. Flaherty. . 
Car strap, adjustable, . P. Johnson. 
Car uncoupling device 8. B. Wortman 
Car, vestibule, B. M. Hodson.. 
Car’ wheel and ‘ambine the 
Washburn 
Cars, drivi: 
Carbon bla blac! ck, 3 
Card ieee. Smachine; cquard, G. Rehfuss et al.... 
Carding engine, traveling flat, W. P. Canni: 


Carding engine, traveling flat, Dobson & Bromi- 
ley 


mechanism for railway, F. 
apparatus for the manufacture of, 


¥: 8: Smaii: 


Cart, hand, C. Z. O’Neill...... 
Cartrid, e belt, W. McEniee.. 
Cash indicator and register, 
Cash recorder, J. Tack. . 

Cash register and indicat 
Cash register and indicator, J. P. Tirrell.. 
Cash registers, key locking device for, W. a. uate 


imef..........-. eaeececs «+ 452,845 
Caster, T. "TY. ‘Corseaden.. 452,834 
Caster, furniture, C, R. Patterson. 452,940 


Casting plant, T. 'W. Welsh................. 
Cattle dehorning compound, R. B. Reeser 
Cattle guard, M. -Walsh.............seesseeeee 
Chain elevator and distributing conveyer, com- 
bined single endless, A. Ritscher.. 
Chair seats, machine for grooving, D. Scanian: : 
Chopping knife, A. L. Hutchinson 
Christmas trees with musical accompani 
mechanism for turning, J. C. Eckhardt, , 
Chuck, nipple, A. W.¢ Heo ween ebDQ, 
Churn’ power, W. J. Mi 
Cigar wrapping taaching, Bright & Peck 
Clamp. ep Insulating clamp. 
Clay, disintegrating and een mill, H. B. 


Clay dismte rating mill 
Clock, electric Se aamutttita 
Clock’ synchronizer, 
Cloth pressing machine, 
Clothes line or hammoc! 
Cock or faucet, J. F. Lonergan. . 
collar ar coupling, he horse, G. C. Haile: 
horse, Hale..... 
Combination ieck, T. D. Morris,....... 
Connecting rod, solid end, A. K, Mans: se 
vouverty e elevator and dumbwaiter, 
OFSC Lio scs sass devcanssteaseseeteeseteesrcsss és 
Corn shock and bundle binder, es J. Colburn. 
Cornstalk cutter, E. Lind..... 
Corset, J. F. J. Gunning.. 


B 


Cotton bedder and a planter, T. ‘Parris, 452,908 
Cotton chopping ma Guyton. ~ 452,783 
coasting machine, C. r Dev obst on i aig B's Sineie'als c.a's jae 452,860 
Couplt - See Car coupling. Collar coupling. 
aon coupling. 

Crame, T. Ja Messe cccesis ies ssigelsnesaaieaxss seicele'se nats 453,006 
Cranes, apparatus for rotating, T. James. + 453,007 
Crate, G. TR Benjamin et al.. ~ 452,827 
Cuffholder, M. G. Cook.. ~ 452,870 
Cuff holder, £. Hutc hinsot - 452,790 
Cultivator, M. L. Kissell. + 453,010 
Cultivator and harrow, E. J. Tra’ ~ 453,027 
Cultivator and seed planter, L. *Woi + 452,822 
Curtain hanging device, G. W. McGill 453,196 
Curtain poles, pressure socket for, J. G. Broth- ren 
Curtain Ting, H. A. Lloyd 452,886 
Curtains or other drapery, suspending device for, 

Gi. W. MOGI]... 2.02... cess recs ee eseecc oes ccencccce 452,974 


Cutter. See Comistati cutter. 
Twine cutter. 

Cutting shears, R. Hayden.. 

Dehydrater, K. ie Mitcheli.. 

Derrick. F. Milliken.......... 

Die milling machine, E. Mey 

Distilleries, etc.. » utiing the waste of, 

Ditching machine, T. McNeely...... 

Door hanger, W. Gating. 

Door hanger, E. Y. Moore. 

Door securer, N. Cosman.. 

Door securer, W. B. Morris.. 

Drier. See Tobacco drier. 

Drill. See Graindrill. Ratchet drill. 

Dynamometer, C. BE, ScribMer.........6.sceeceeeeesee 452,941 

Eeggs, preserving, A, M. DOdG e rieieiiiccessavenee 452,994 


Index cutter. 


2 452,979 
» Boos 
TNT 452°947 


Ke 
929 | Metal bending machine, A. 


Electric motor, E. Baker..... 031 
Electric motor, C.J. Kintner 452,795 
Electric motor for wheeled v: 452,992 
Electric motor or generator, W. 452,935 
Electric switch, W. K. Freeman so ear 
Electric switch mechanism, automatic, H. H. 

Blades 453,032 
Electric wires, adjustable support for, T. H. 

Brady « 453,036 
Electrical safety switch, G. L. Hall.. 453,046 
Electrical switch board, J. B. ‘Lyo: n. - 452,921 


tne See Chain elevator. Convertible 
vator. 

End gate, Lind & Anderson 
Engine. See Carding engine. G 


tary steam engine. Steam engine. 


‘ram en- 
+7 $58,159, 


ine. 

Engineer’s instrument, J. eeorles 

Engineer’s transit, J. Paoli.. 

Ether, guaiacol, J. ’ Bongartz. . 

Exhaust head and smoke cleaner, combined, M: 
F. Baton... 2... cece eee seeee cece eeeeeeeeeeeeeeenes 


Extractor. Bee Stump extractor. 

Eyeglasses, QG. padre i 
Faucet, C. P. Smith.......sece ++ ~ 453,165 
Feculent receiver, F. M. Miller. 453,153 


453,152, 
Feed water heater and purifier, ‘Anderson & 


McClaughry 453,072 
Feed water heater and \ purifier, J.P. Warn - 452,943 
Feed water regulator, Wagner & Bennett - 452,975 
Fence, Kiler & Poindexter. ~ 453,148 
Fence, wire, F. H. Adriane « 452,952 
Fencing strand, T. J. Ingraham. 453,116 
Ferrule, iron or steel point, R. J. Ashworth. 452,987 
Fifth wheel, Dupu: 


& Fortier..... . 452,997 


Fire escape and elevator, B 453,044 
Fireplace hood, 452,868 
Frame. See 

Picture ae 
Fruit pitte 453,042 
Furnace. 


Fuse block, Sultiple . B. Favor 
Fuse box, électric, W. Edson 
Game counter, G. Deimel 
Gas engine, I. F. Allman 
Gas governor, F, Ellis.. 
Gas lighter, H.C. Goodrich.. ie 
Gate. See End gate. 

Gong, electro-mechanical, F. W. Cole....... 452,931, 
Grain binder, F Hanson........... 
Grain binder, T . R. McDonald. 
Grain drill, C. E, Patric... 
Grain meter, L. L. Shi 
Grapple, D. J. Reese 

Grau oe center draught, E. O. 


Gun, gas repeatin, 
Hairpin machine, 
Hand rake, O. M. Knox 
Hanger. See Door hanger. Lamp hanger. 
Marrow, W. D. Napier 
Harrow attachment, A. J. Halstead.. See 
Harrow or cultivator, spring tooth, P, Biaker....: 453,058 
Harvester conveyer belts, machine for manufac- 
- turing, J.F. aM AUS repro ove 
arvester corn, COIYVEL...-.. 02 oe 
Harvester, cornstalk, Hatred & Mails. 
Harvester, low binding, J. C. G. A. Cunning- 
Harvester, self-binding grain, Dixon & Steward.. 
Marvesters, sheaf carrier for self-binding, A. 
Stevens 
Heater. 
Heating apparatus, W. P. Brown. 
Heel plate and brace, E. Siegrist. 
Hinge sinker, W. H. Gutzman.. 
Hoisting mechanism, J. V. Ericson 


Holder.’ See Bag holder. Cuff holder. 
Horns, escutcheon for exhibiting animals’, F. 
Kaempfer...........cscseeeees ag 453,008 


Hub box attachment, N. Harris 
Hydrocarbon burner, Blake & Rauchfuss.: 
Hydrocarbon to furnaces, apparatus for feeding, 
J. Burns 
Ice machine, T. J. Lemon.. 
anoee and photograph albu: 
ONn.... 


Index cutter, W. Braidwood...... 
Indicator. See Cash indicator. 

Injectors, tell-tale for, G. C. Thay 
a clamp for span Wires, Maker & Maclos- 


Ivory, arvificia ker 

Joint: See Rail joint. Railway rail joint. 

Key. See Watch key. 

Key fastener, J. M. Farmer.........sceccpeeeeee reece 452,719 
Knife. See Chopping kni knife. Shoe knife. 


Knitting machine, circular, M. Boas. 
Label rack, F. X. Le Febvre. 
Ladder, Bemis & Cummings 
Lamp hanger, incandescent, 


Matt 


Lamp, incandescent electrig, I. J. Flees. 4 452,780 
Lamp, regenerative gas, F iemens.. « 452, 
Lamp, spray, G. Ros 453,131 


Lamps, electric display burner for oil, W. cae Drys- 


Lantern, Stewart & Blankley. 
Lasting machine, J. Patten.. 
Lawn sprinkler, @ dour, B W. F. Ware.. 


Liquid substances, machine for applying, M. D. 

KmOwWltOn........0.eseseesceecceeeessnensseteesetoes 
Lock. See Car door lock. ‘Combination ‘iock: 
Nut lock. Sash lock. Time lock. Transom 


Looumotives automatic safety electric system 
for, E, Deming 
Loom tor weavi 
Looms for wea 
Moss.. 
Lounge, gy. 
Lubricator. See Pulley lubricator. 


E pile fabrics, B. Hilbert. 
ng Picking motion of, J. 


Lubricator, J. F. Lonergan. 453,013 
Mandrel, expansible, R Smith ~ 452,854 
Mat. See Wire mat. 
Measures, counting device for linear, R. O. Ost- 

MADD... cece cceeeeesccenserestcececceeees ~ 452,981 


Measuring machine, cloth, £: Tuxbury. 
Mechanical movement, A:T - Colburn. 
Melting furnace, W. W. Keys........... 

ft ibbits oss es aes 
Metal structures by electricity, repairing, | E 


See Clay ocirio peter: mill. 


Pulverizing 
«+452, 452,959 
8 eT 


mill. 
Millstone, com 
Mineral wool, 


osite, T. L. peurtevent: 

H. Hubbell........ ies 

Mortising machine, T. N. Wilson 

Motor. See Electric motor. Rotary motor. Water 
or oener motor. 


Ore ore force -&B Leyso 
Packing, metallic ri J. . Wheeloc 
Padlock, J. S. Peacock..............05+ 
Paper hangi: ng machine, A. H. Lohlker.. evesie 
Paper, machine for waterproofing or coating, I. 
INGWIDADN., .. 0... cece cnessccnsccccacenee 
Paper, toilet or wrap ping, O. aa Hicks. 
Pencil or crayon, E. W. Perr. 
Phonographs, governor for, 
Phosphorus, manufacture of, H. 
Photographs, producing instantaneous, Donis- 
thorpe & Crofts 
Photographic camera, M. Vega. 
Photographic stand, H. Vite. 
Picture frame, 8. P. Stoddard. 
Picture mats, material for, R. 
Planter, corn, W. T. ke. 
Plow, W. F. Brown, 
Plow attachment, Creighton & Drury. 


Piumbing, Sanitary, F, A. Weinshank. 
Po wer. Churn power. 
Preserving bivalves, A. A. Freeman........-.....+ » 453,144 


Press. See Baling press. 
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Pressing, sheet tying smashing,and tabletingma” 


chine, d: jones. . 2,898 
Printing ‘and bina 
Protector. See Wal 


Pulp Mipeuecs: lint 
Pulverizin, 
Pump, J. eee mtitie areca sinaice’s 

Pump governor, § steam, F. Stitzel. ae 
Pump, vacuum, G. A. Schulze-Berge.. 
une ching and’ Fioaeing machine, 
Rack, a Barrel rack. Label rack. Revoluble 

rack. 


Baieay crossin; 28, automa 

tem for, E. Deming........ 
Railway, electric, R. M. Hunt 
Railway, power and gravity, S. E. Jackman.. ss 
Railway rail fastening and support, G. B. Fisher.. ee 


Railway fastening to metal ties, G. W. Young..... 453,099 
Railway rail joint, D. W. Miller.. 939 
Railway rail joints, combined chair and fish’ Piate 

for, H. B. Nickerson................sseeeeee wee. 453,157 
Railway signal, electric, W. C. Walter. | 
Railway switches and’ drawbridges, automatic 

electric safety system for, E. Deming.......... 452,873 
Railways, automatic safety electric system for, 

E. Deming. 2, 


Rake. _See Hand rake. 
Ratchet drill, E. Schmitz.. 
Recorder. See Cash recorde: 


Reel. See Bolting reel. Wire reel. 


e 
Wire coiling 


reel. 
Reflectors, adjuster for electric lamp, J. E. Ham- 


Refrigerator car or building, J. F. Hanrahan 
! Register. See Cash register. 

Regulator. See Feed water regulator. 
Revoluble rack, A. JONES........ cece reece es eoeecens 
Ping. See Curtain ring. 

Bing blanks, forming, J. Bonner..................++ 
R See Connecting rod. Lightning rod. 
Rotary motor, E. Filtz et al. 


Rotary steam engine, S. B. Patteson.. 453,065 
Sash and window: screen fastener, | 
storm, L. Hall.. « 453,171 


°: 


Sash balance, J. F. 
Sash fastener, A. B. Adams 
Sash lock, W. W. Doty...... 
Saw setting machine, T. 8, Disston i: 
Screwdriver, W. A. Ch urch 

Screw thread Cutting apparatus, H. H. & H. H: ‘ 


Forsyth, Jr........ccccceeeeecceccnseeccesseeeaeees 2,839 
Seat. See Bicyeié seat. 
Seeding machine, grass, J.L. Rhodes........ 
Serrated ects harden wet EB. & D. Sykes.. 


Horvath... 
WwW. A. Wheeler. 
Shade ete 

Shears. e Cuttin steabe 
Shoe Fades ing Hi Fallman 
Shoe knife, G. ‘T. Fisher. . 
Shrinking machine, F. Heil 


signal ee Railway signal. B As Ch 452 
ign: apparatus, ice, H. BEC. .......666 As 
Skiving machine, B RD Dunham...........c.sscccs- 452,996 
Slats to webs of canvas, machine for applying, J. 

By Ring will. ics occescvsiecses cescscecsscosece « 458,176 


Soldering euminum, Page & Anderson... 
Soldering machi ne, can, Loggie & Mazroll..... 
ole edges, mach ine for thickening, E. M. Bent... 
peed controlling device, J. G. Blount. 
Spike, F. W. Aldrich.. 
Spinning mules, ete, “a 
house & Ashton..... 
Spring; See Bed spring. 
er. See Lawn sprinkler. 
8 mp moistening machine, postage, C. E. O. 


RASC 6 65 oi 5's ain Soi oie Beieaid a osle teloid oid Os Sines Sis wee 6/06 453,112 
Stand. See Bell stand. Photographic stand. 
Steam engine G G.A. “pronder 452,964 
Steamer, 452,901 
Steel and iron, es aratas for hardening and tem- 
pering, E. Bo Hies.........s.ceccscescececeescecees 453,162 


Steel and iron, method of. pnd i ea ed 
ening and tempering, ies 
Stirring machine, D. H. eter Galata Sols 'nnd'Siete 
apa eee vessel holder or Ripeont for lamp, 
ur’ 
Stoves, Triok tube for lamp, J. H. White. 
Straightening and bending machine, G. 
nan 
Strainer, mi) i 
Strap. See Car strap. 
Straw conveyer, M. Bheller. 
Straw stacker, J. Oneill..... 
Stump extractor, ¢ WwW. ne 
pus enders, A.J. Bobbs 
oh. eee iectrie switch. ‘Hlectrical ‘safety 


qanies® es Brick and tile cutting | table. 
Tack driving machine, J.H.H ins.... 
Tack oe making machine, M. Brock. 
Telegraph, sextuplex, T. A. Edison.. 
Telephone lines, electric connection fo 
, W. M. Goodridge.. 
neIep 1one receiver, C. 
Telethermometer, 0. Knotles 
Tent, J. J. Ni 
Thill coupling, Anness & Ring. 


Thrashing machines, straw separator for, E. eae 
Nicholson... ...........0eseeeececeeeeeee wer 
Ticket, railway, W. H. Campbell 453,037 


Tile, brick, ete.; aching Yor pressing, G. A. Stan- 
OPES a caeis beicicsa'e poeisencctessceasigteye 
Time lock, G. J. H. Goehler.. 
Time recorder, rorkman’s, W. L: Bundy 
Tire, vehicle wheel, C. H. Gray.. 
‘To bacco drier, R. W. Coffee.. 
Toy, E. F. Blythe......... 


Toy musical intrument, F. 30, 
Tram engine, W. de Sahno. 092 
Tramway, J. F. Vinton.. 453,095, 
Transom lock, A. Eckert. 52,777 
Tricycle, A. Mendenhall. 3151 
Trolley wheel, J. Sullivan.. A 
Trolley wire support, G. K. Wheeier.: x 
Truck, car, C. WIhbas sve ise sce sedese ence 452,919 
Tube making machine, F. H. J. Wustenhofer...... . 
Tube scraper, H. Gillmore............+2ssseersseneee 452,938 
amine pobbins, tension regulator for, E. E. Bleder- 
Twine youtter, G. A. Kerr....... 453, 
Ty pe bar bearing, J. D. Mason. 452,847 
Type writing machine, W .J. Bai 452,825 
Type writing machine, J. Becker. 458,166 


ore writing machine, A. B. Rei 
al, Johnson & Kruse. é 

Valve and gear, cut-off, B. 
Valve, cut-off, W. H. Laurie.. 
Valve for. automatic brake mechanism, triple, F. 


MOOPEC i. o:5ocscicsestenascresveses sess nendsececesasece 154 
Valve for heaters, etc., duplex eccentric, J. Drei- 
SOPMED 0 oi 65/0 siaissiceain ee cuing'ss ace deecleceansae’s seses 109 
Valve Gperating gear for gas. petroleum, « Or other 
similar en, 


Valve, piston, . y 
valves, machine for refitti 
Vapor or oil burner, J. J. Bu 
icle running gear, G. W. 
Venicle side spring, £. H 
Velocipedes, ckage carr’ 
Ventilator, W. Wright. 
Vermifuge, J. McCrossi 
Vessel loading and unloading apparatus, A. 


McDougall. 

Wagon running gear, D. H. Turnbull.. 
Wi rotector, W. H. Jones..... .. 
Washboard, J. H. Lapham 

Washing machine, C. BE. & F. L, Hutcheson. 
Washing machine, W. H. Turnbull 
Watch key, R. H. Franklin.. 
Water closet bowl, J. C. Beekman. . 
Water closets, double flush tank for, 


Kor Beek 


Water closets or other constructions, v: ve for, a 
Vosburgh . 
Water or other motor, J. Ni 
Water purifier, E. Bretney....... 
Water wheel, F. M. Bookwalte 
Water wheel, F. Trum ff 
Well drilling machine, Krassin & Boucher.. 
Wheel. See Fifth wheel. Metallic weeel. 
ley wheal. Water wheel. 
Wheel, W. N. Stroud, (r).. 
Whiffletree, E. Haiman.. 
Wire coiling reel, J. Mclivried..... 
Wire drawing machine, J. F. Ellis. 
Wire mat, B. Scarles.................. 
Wire reel, barbed, Beresford & Bedso: 
Wire strands, mechanism for formi: 
wire tight J.L. Buckin, 
Wrench, Ohnstrano & Gus 


Trol- 


‘sOn.. 


DESIGNS. 

Ax, C. W. Hubbard 20,771 
Carpet, A. F, Reddie..... =» 20,783 
Finger ting, E. P. Beach... « 20,772 
Hammer, tool, J. F. Shannon. . = 27 
Radiator, T's H, Willisins,sesevvcsvvrsccvssesesovencece 20,180 


364 


Srientific American. 


[JUNE 6, 1891. 


Register front, E, A. Tuttle.. 
Soap, cake of, G. M. Finn 
Spoon, G. L. croweil, Jr. 
Spoon, B. B. Freeman... . 
Spoon, etc., J. W. Maillot 
Spoon; ete., A. A. Sperry. 
Spoon, etc., H. C. Karr... 
Stove, heating, J. S. Van Bi 
Stove, heating, G. E. Wilbur.. 
‘Type, font of printing, Schmoh 


TRADE MARKS. 


Biscuits, C. D. Boss & Son.........-.ee-sseeeeeess ores 
Dlackboards, plastic material for coating, K. W. 
Whittemore 


Blackinton...........000cseercseeseeeessegees "eenees 19,598 
charms, lockets, and similar 


Ww. & 8. 19,594 
19301 
Cigars, S. Alvarez & Co.............- 59 
Cigars. Y. Alvarez... 9,585, 
Cigars, F. Garcia.......... 
Cigars, H. H. Knollenberg. 
Cigars, Lopez & Co.......... 


ter, Bell & Co.. 
Cottons, colored a: 
& Sons Company.............. : 
Enameled ware, St. Louis Stamping Comp: 
Ginghams, Scotch, W. Anderson & Co 
icines and surgical instruments, 
for, S. G. Warner 
Metal, anti-friction, E. L. Hand. 
Organs, J. W. Williams & Sons.. 
Paints, oil, T. L. Blood & Co....... 


Petroleum products, C. F. Thumm............ 19,6 
Porcelain ware and ornaments, Haviland & Co..... 19, 
Remedies for diseases of the blood, throat, an 

lungs, L. Wilbur ~.- 19,603 
Remedy for piles, A. S. Bacon. - 19,562 


Rubber tubing for electrical purposes, Revere Rub- 
ber Co: 


Soaps, oils, powders, 


preparations, C. Blanc......... Sih Ga vie dewetde se , 
Soaps, oils, tooth powders, and similar perfumed 
toilet preparations, toilet, C. Blanc.............. 19,565 


Soaps, powders, pomades, andlike perfumed toilet 

preparations, Smith, Kline & French Company. 19,579 
Whisky, W. A. Hentz &Co 2.2 19571 
Wines, Marey & Liger-Belair....... ~ 19,577 
Wood, kindling, J. C. Keeneth & Co..........ccceeeee 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 

f complicated the cost will be a little more. Fortfull 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


Modvertisements. 


Inside Page, each insertion = - 75 cents a line 
Back Page, each insertion - = = - $1.00 a line 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


: Daimler Gas 


Grinding Mills, ete. 


SMALL ELECTRIC MOTOR FOR AM- 


ateurs.—By C. D. Parkhurst. Description in detail ofa 
small and easily made motor powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
With 15 figures drawn toa scale. Contained in_SciEN- 
TIFIC AM!RICAN SUPPLEMENT, No. 767. Price 10 
cents. To be had at this officeand fromall newsdealers. 


“Improvement the order of the age.” 


THE SMITH PREMIER TYPEWRITER 


Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 


The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 
Send for Catalogue. 


HE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Rolls Ground and Grooved. 


GATES ROCK & ORE BREAKER 


Capacity up to 200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breakers combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 


GATES IRON WORKS, 


=a 300 C So. ClintonSt., Chicago 
215 Franklin St., Boston, Mass. 


PEANUTS; THEIR GROWTH AND 


Culture.—By J. S. Fowler. A valuable paper with 8 
ilustrations. Contained in SCIienTIFIO MERICAN 
SUPPLEMENT, No. 77:2. Price 10 cents. To be had at 
this office and from all newsdealers. 


and Petroleum Motor 


THE NEW INDUSTRIAL MOTOR. 


Efiicient—-BHconomical-Safe. 

Sizes 1,2, and 4 Horse Power, actual, for driving small machinery of all kinds, such as 
Sewinz Machines, Lathes, Pumps, Ventilating Fans, Watchmakers’ Machinery, 
Light Woodworking Machinery, Ice Cream Machines, etc., etc. 

Larger sizes of the Industrial Motor are adapted for driving Dynamos, Printing Presses, 

These Motors have been applied successfully to 
the propulsion of small boats, to operating street cars, 
and to road wagons and carriages. 
= Motors in operation may be seen at the Works, Steinway, Long Island City, New York. 
Ge Fully IMlustrated Catalogue and Price List sent on application. 


THE DAIMLER MOTOR CO, iwort.! Stetiway. te 1. cies) Nv. 
| The 


Sebastian-May Co. 


Improved Screw Cutting 


power LA L ELLIO 
Power 

Drill Presses, Ch ucks, Drills, Dogs, 
and Machinists’ and Amateurs’ 
Outfits. Lathes on trial. Catae 
logues mailed on application. 

165 to 167 Highland Ave., 


SIDNEY, OHIO. 


ELECTRICAL! 


Agents wanted for Fine Electrical Supplies of every 
description. New plate catalogue and price list on re- 
geint of 25 cents. Discounts to the trade. 

NOVELTY ELECTRIC CO., 54 North 4th St., Phila., Pa. 


TEE 


MONTAUK 
ee CAMERA. 


Is compact and neat, covered with sea] leather, supplied 
with double rapid rectilinear lens. ‘T'akes snap 
shots, interiors, exteriors, houses, groups, 
etc. Size of picture, 4 x5 inches. 
Sample pictures and instruction books furnished for 
10 cents. For circulars, address 


SoS. GSGENNERT, 
56 East 10th St., New York. 


A HYDRAULIC OR JET- PROPELLED 


Steam Lifeboat.——Description of a naval lifeboat pro- 
pelled by a jet of water, with full details and account of 
the main features of construction and of the trials made 
of it for maneuvering power. With 4 illustrations. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
‘770. Price 10 cents. To be had at this office and from 
all newsdealers. 


SEWING MACHINE MOTOR FOR AMA- 
teurs.—By C. D. Parkhurst. Description of a very sim- 
ple and effective motor, with laminated armature, of 
sufficient power to actuate a sewing machine. With 11 
engravings. Contained in SCiENTIFIC AMERICAN 
SUPPLEMENT, No. 759. Price 10 cents. To be had at 
this office and from all newsdealers. 


STEVENS PATENT 
SPRING KEY HOLE CALIPERS 


+ $1.50 
Same size screws are used on bo! Ideal 
and Leader grade, We can furnish with either 
the Ideal Patent or the Solid Nut. 
Ideal and Leader Spring Dividers and Cali- 
ers, [deal Surface Gauges, Depth Gauges, and 
‘ine Machinists’ Tools. 
(2 Illustrated catalogue free to all. 

f: STEVENS ARMS & TOOL C/”., 

-O.Box 280, Chicopee Falls, Mass. 


PATENTED NOVELTIES 


OF MERIT sold for the manufacturer or inventor. 
H. B. HARFORD & SON, 134Van Buren St., Chicago, Ill. 


AND ‘Foo! 
Our ADJUSTABLE STOCKS and DIE 
are universally acknowledged to be the 
BEST: 
We also make all our Tools on the 
‘ame pringipie of the BEST MATERIA LE an 
WoRKM NSHIP, and always with a view 
of time and labor saving in their use. 
SimmimimmBRIDCEPORT, CONN. g.a;nimim 


Acme Automatic Safety 
Engine. —“Stationary.” 


USE ADAMANT WALL PLASTER 


Itis Hard, Dense, and Ad- 


hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It driesin a 
few hour It can be applied in 
‘any kind of weather. It is ingen- 
eral use. Livenses granted for the 
(tt mixing,using, and selling. 


= address ADAMANT MFG. CO. 
309 E. Genesee St., 
Syrucuse, N. Y. 


Patent Foot Power Machinery 
Complete Outfits. a 


Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schouls, 
Home Training, etc. Catalugue free. 
Seneca Falls Mfg. Co. 
695 Water Street, Seneca Falls, N. Y. 


STEREOTYPING; THE PLASTER AND 


Paper Processes.—Composition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming and mending the plate, etc. A minute 
description of both processes, with numerous illustra- 
tions. A paper of great interest to every printer. By 
Thomas Bolas, ¥.C.S., F.1.C. SCIENTIFIC AMERICAN 
SUPPLEMENTS, 773 and 774. 10 cents each. 


TALCOTT’S COMBINATION 


§ PATENT BELT HOOKS, 
ua W. O. TALCOTT, Providence, R. I. 


INVENTIONS PRACTICALLY DEVELOPED 


Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. MILLIKEN & D’AMOUR, 
151-153 Cedar Street, near West Street, New York. 


ATENTS! 


MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 
r for Inventors. 

In this line of business they have had forty-five years’ 
ecperience, and_now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
‘States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taini ‘ull information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 


Designs, Patents, Appeals, Reissues, Infringements 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 


We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in a)l the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFICES.—No. 622_and 624 F Street, Pa- 
Gific Building, near 7th Street, Washington, D.C. 


After being on the Market Five Years 


The “ACGME.” still Leads! 


Sizes One, Two, Three, and Four Horse Power. 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 


nat. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 


Arranged for either NATURAL GAS 


ICE and REFRIGERATING MACHINES 


The Pictet Artificial Ice Company (Limited), Room 6, Coal & tron Exchange, New York. 


Useful Books! 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue uf 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulationat the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
tothem. Address, 

MUNN & CU.. 361 Broadway, New York. 


THE PREMIER CAMERA 


IS THE BEST IN MARKET. 


Simple of Manipulation. 
Plates or Films are used. 
The Shutter is always set. 


PRICE $18.00. 


Send for Catalogue and copy of Modern Photography. 


ROCHESTER OPTICAL COMPANY, 


14 S. Water St., ROCHESTER.N. Y. 


KOCH’S DISCOVERIES.—A FULL AC- 
count of Dr. Koch’s remedy for tuberculosis, the method 
of using it, etc. With 9 illustrations. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 782. Price 
0 cents, To be had at this officeand from all news- 
lealers. 


FIRE FELT. 


it to be superior to Hair Felt in Non-Conducting qualities. 
for pipes and inty sheets and rolls for large surfaces. 


TICHT & SLACK BARRELMA 
“TIGH WA SPEC ee CMAGH WERy 


JOHN GREENWOOD &GO 
ROCHESTER N.Y. 


CHUCK AND MICROMETER STOP 


for Amateurs.—By C. D. Parkhurst. Description of a 
simple and easily constructed chuck for use with a di- 
viding machine, and the micrometer stop that is used 
to regulate the depth of the cut inthe graduation of 
circles, etc. With 9 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 77:2. rice 10 cents. To 
be had ut this office and from all newsdealers. 


STEEL TYPE FOR TYPEWRITER 


encils, Stee amps, Rubber and 
)= Metal 'l'ype Wheels, Dies, etc. 
Model and Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 


ES” New York StencilWks. 100 Nassau St. N.Y 


21817 5 


é e2i€ 
BSo6 45, 


Cbs 


HOW TO MAKE DYNAMO ELECTRIC 


Machines.—By Geo. M. Hopkins. With drawings to scale 
and full directions for constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompose water rapidly, 
magnetize steel, ring alarge gone; give powerful shocks, 
operate induction coils, and will, tor temporary use, re- 
ace8 or 10 Bunsen cells. Contained in SUPPLEMENTS 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc light. Can be arranged as a series, : unt, or com- 
pound wound machine, Can be run for ashort timeby 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in SUPPLEMENT 600. Price 10 cents. 
MUNN & CO., PUBLISHERS. 361 Broadway, New York. 


— GOMPLETE STEAM PUMP 
S\ lO Sizts trom$7 10 875 


VanDuzen HENS one cunreeee 


FIRE PUMPS «etc. 
WRITE FOR 


PRICES AN 
DESCRIPTIV 


Ss 


« Soe MAKERS « 
€@NCIN NATI,O. 


THE NEW NON-CONDUCTING MATERIAL 


is a Flexible Felt Made of Pure Asbestos, in a 
finely divided fibrous state, indestructible by heat and 
unexcelled as a Non-Conductor. U. 8. Navy tests show 
Made into sectional form 
Send for Samples. 


Asbestos ‘Boiler Coverings, Stexum Puckings, Asbestos Cloth, Asbestos 


Building Paper, etc. 


THE CHALMERS-SPENCE CO., 59 and 61 Liberty “t., New York. 


BRANCHES:—Philadelphia, 


Chicago, Pittsburgh, Boston. 
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UNION MANUFACTURING & PLATING CO. 
236-238-240 Carroll A ve.. Chicago, Manu facturers of 


METAL SPECIALTIES FOR INVENTORS. 


ALL KINDS OF PLATING. 
Estimates furnished. Correspondence invited. 


WOODEN TANKS, 


LARGE WATER TANKS 


FOR RAILROAL 
JS WATER WORKS 
MILLS , FARMS 

COMPLETE STOCK oF 


CYPRESS LUMBER. 
FOR FOUNDATIONS &TOWERS. -L CALDWELL & C2 
N° 217 E.Main St. LouisviLLe Ky. 


Tre 


Srientific American 


ESTABLISHED 1846. 
The Most Popular Scientific Paper in the World 


PLANS 27 A SPECIALTY. 
ECIFICATIONS FURNISHED E 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 


This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year—52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $1.00. 

Clubs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Posta] Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


——_o—_——— 
THE 


Srientific American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archzology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanica] Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manvfactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for oneyearfor$7.00. Singlecopies,10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers SCIENTIFIC AMERICAN, 


Building Edition, 


THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 


: Plans, Specifications, Sheets of Details, Estimates, etc. 


The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50a year. Remit to 

MUNN & CO., Publiskers, 
361 Broadway, New York. 


Edco System. 


Complete Electric Light and Power Plants. Electric 
Street Cars, Accumulators, Dynamos. Oldest and 
most experienced Motor Co. in the world. 

THE ELECTRO DYNAMIC COMPANY, 
2A Carter 8t., Phila., Pa. 44 Broadway, New York, 
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An Encyclopedia of Useful Tech- 
nical Knowledge. 


4 great Labor, Time, and Money Saver for Practical Men. 


JUST READY. 


Price $2.00. 
Free of Postage to any Address in the World. 


nglish and f merican fechanic 


AN EVERY-DAY HAND-BOOK FOR THE WORK- 
SHOP AND 1HE FACTORY. 


Containing several thousand Receipts, Rules and Ta- 

bles indispensable to the Mechanic, the Artisan and the 
Manufacturer. By B. Frank Van Cleve. A_New, Re- 
vised, Enlarged and Improved HKdition. Edited by 
Emory Edwards. M.E., Author of “ ‘I'he Practical Steam 
Engineer’s Guide,” '** A Catechism of the Marine Steam 
Engine,” ete., etc. Lilustrated by 85 engravings. One 
volume, 500 pages, 12mo, closely printed; the matter 
covering an extremely wide range of useful technical 
information for all classes of mechanics and cther prac- 
tical men. 
GE Price $2.00, free of postage to any address in the world. 
C2 A circular of 24 pages, showing the full T'ableiof Con- 
tents of this valuable book, will be sent free and free of 
pestage to any one in any part of the world who will fure 
nish us with his address. 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS 


$10 Walnut St., Philadelphia, Pa., U.S. A. 


Experimental Science 


B 
Geo. M. Hopkins. 


Interesting: Experi- 
ments in Every Branch 
of Physics. Descriptions 
of Simple and Efficient 
Apparatus, much of 
which may be Made at 
Home. Among Subjects 
treated are Electricity in 
all its Branches, Magnet- 
ism, Heat, Light, Photo- 
graphy » Microscopy, Op- 
tical Illusions, Mechan- 
ics, ete. A world of Valu- 
able Information. A 
Source of Rational 
Amusement. <A superb 
work for Young and Old. 
Illustrated Circularand Table of Contents sent free. 

740 PaaEs. 680 ILLUSTRATIONS. 
PRICE, by mnil, postpaid, - = = $4.00. 
MUNN & CO., Publishers, 

Office of THE SCIENTIFIC AMERICAN, 


361 Broadway, New York. 
GRAPHOPHONE AND PHONOGRAPH. 


—An interesting account of the Edison, Bell, and Tain- 
tor apparatus for the mechanical reproduction of speech, 
with detailed description of the same. With 11 figures. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
669. Price 10 cents. To be had at this office and from 
all newsdealers. 

Ice, etc., in a few 


FAMILY ICE MACHINE triiutes: sive up. 


L. Dermigny, 126 W. 25th St., N. Y. State Rights for sale. 


WORKING MODELS 


THE CALIFORNIA LIMITED 


The limited express for San Francisco, Los Angeles, 
and San Diego, leaves Dearborn Station, Chicago, every 
day and runs via the Atchison, Topeka, and Santa Fé 
Railroad. Both Palace and Tourist Sleeping Cars run 
through from Chicago without change, and as the Santa 
Fé is the only line giving this accommodation for all 
California points, it is enjoying a large patronage from 
persons going to the Pacific Coast. Itiscertainly es- 
tablished as the preferred route. 

CHICAGO OFFICE, 212 Clark St. 


ChLARHK’s 
. Ventilating and Drying 


FANS. 


m Wight Running, Adjustable 
Blades, Self-Oiling Bearings. 
$ 24-page catalogue free. 
Y Also Rubber Press Rolls for Wool 
and Yarn Washing and 
Dyeing Machines. 
GEO. P. CLARK, Manuf. 


Box L. Windsor Locks, Ct. 
SOME APPLICATIONS OF ELECTRIC 


Transmissipn.—A lecture by Krank J. Sprague, delivered 
im the Sibley College course, explaining the various 
metbods of 


ransmi tting ener By by electricity and the 

operation and government of motors, and reviewing 

some of the many applications that have been made in 

this line. With 14 illustrations. Contained in SCIEN- 

TIFIC AMERICAN SUPPLEMENT, Nos. 707, 708, and 

09, Price 10 cents each. To be hadat this office and 
m all newsdealers. 


EVERY USER OF MACHINERY 
SHOULD LEARN 


How to Use Loose Pulleys, 


Useful information on this sub- 
ect is given in our ‘*‘ Catalogue 
0.56.” Sent free to any address. 


VAN DOZEN & TIFT, Cincinnati, Ohio. 


a —— MENTION THIS PAPER, — 


GOLD-SILVER-NICKEL PLATING 


A trade easily learned; costs little to start. 1 will furnish 
outfits and give work in part Paget: Circulars free. 
Address KF, LOWEY, Box 139, Brooklyn, N.Y. 


DRY AIR REFRIGERATING MACHINE. 


Description of Hall’s improved horizontal dryairrefrigs 
erator, designed to deliver about 10,000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera. 
ture of 90° above to 50° below zero. With five figures, 
showing plan and side elevation of the spparabas: a 

diagrams illustrative of its performance. ontained in 


Price 
To be had a this office and from all news- 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 288. 
lU cents. 
dealers. 


-Hand, any make, bought, sold and ex- 
changed. Get our prices. Everything guaranteed. Ma- 
chines rented anywhere. New catalogue describing all 
machines, free. NATIONAL TYPEWRITER EX- 
CHANGE, 2008S. La Salle Street, CHICAGO, ILL. 


THE 


INTERNATIONAL 


ELECTRIC 


EXHIBITION. 


IN FRANKFORT-ON-THE-MAIN, 
Will be Opened on May 16, 1891 


The Exhibition is situated next to the Central Station. 


Closure 15th of October. 


JAMES WATT, AND THE APPLICA- 


tion of Science to the Mechanica] Arts.—By Archibald 
Barr, B.Sc. A very interesting review of the life work 
of the celebrated engineer, with the lessons to be drawn 
from it by those who are entering upon the study of 
science with a view to its application in engineering 
work. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 744. Price 10cents. ‘To be had at this office 
and from all newsdealers. 


OIL WELL SUPPLY CO. 


91 & 92 WATER STREET, 
Piusburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WELLS 


for either Gas, Oil, Water, or Mineral 
Tests, Boilers, Engines, Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 
on request. 


STEREOTYPING.—A VALUABLE 


series of lectures by Thomas Bolas, discussing the most 
recent methods in this branch of typography. With 23 
illustrations. Contaired in SCIENTIFIC AMERICAN SUP- 
PLEMENT, Nos. 773 and 774. Price 10 cents each. 
To be had at this office and from all newsdealers. 


ARTESIAN 


‘Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 5¢ 
to yee We So manutackire 
and furn: everything requi 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for100to 
00 ft. Send 6cents for illustrated 
catalogue. Pierce Artesian 
and Oil Well Supply Cow 
80 Beaver Street. New York. 


ECONOMICAL APPARATUS.—BY W. 


H. Ince, Ph.D. Descriptions of apparatus which can be 
easily made by any one who possesses a certain amount 
of ingenuity and mechanical skill—blow pipes, Bunsen 
burners, steam apparatus, chemical apparatus. With 20 
figure. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 780. Price 10cents. To be had at this 
office and from all newsdealers. 


ANTED. 


STEAM ENGINE, HOW TO MANAGE. 


By J.C. S.—A very practical paper on the subject. How 
to fire with wood and coal, how to manage the water 


supply, how to clean the engine, how to clean the supply 
ipe. how to gauge the pump, etc. With 12 illustrations. 
ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
747. Price 10 cents. To be had at this office and 
frem all newsdealers. 


A LIBRARY For $1,00 


Five books in one. Worth 
its weight in gold to every 
mechanic. The very latestin 
formation for 2 different 
trades. This wonderful boog 
contains 575 pages absolutely 
teeming with rules, tables, s6 
cret processes, and new infor 
mation that cannot be had 
elsewhere for less than $25.00. 
The Modern Steam Engine— 
How to Read an Indicator— 
The Westinghouse Air Brake 
—Blacksmith’s and Machinist’s 
Tools—Practical Mathematics 
Simplified—Tin and Sheet Iron 
Worker’s Manual—Carpenter’s 
Manual—Points for Painters— 
Magnetism and Electricity— 
. How to Get a Patent—A Me- 

chanical Dictionary. Everything fully explained in 

one handsome volume and guaranteed to be abso- 
lutely correct. Send $1.00 for a Copy, bound in silk 
cloth, or $1.50 for Morocco binding. ith each copy 
of the book we give free a complete working chart 
for setting gear teeth. The regular price of this 
chart is $1.50. AGENTS WANTED. Write for 
terms. LAIRD & LEF. Publishers, 263 Wae- 
bash Avenue, Chicago, 111. 


FOR SALE 


Patent on New Upright Sand Paperin; 
Machine. V. Brotz & Son, Buffalo, N.Y. 


oles. 


o BITE 


MACHINERY. 


Square, Oval 

For Carpen ter, Cabinet, and 
Pattern work, 3¢ 
mailed free. Bridgeport Gun Implement 
Co., 1% Maiden Lane, New York. 


Gireaars. | BORDEN, SELLECK & CO., {nrsS0-rers, 


or Round Smooth 
inch, 50 cents, set $4.00, 


oO 


HARRISON CONVEYOR! 


For 


~ Handling Grain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &C, 


Sole 


Chicago, Il, 


THE STEAM ENGINE; ITS PRINCI- 
ples, its development, itsfut ure and perfection.—A pa- 
per by E. N. Dickerson, giving an outline of the history 
of the steam engine, and discussing the principles upon 
whieh it operates and which limit its capacity. With 2 
figures. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 6S6. Price 10 cents. To be had at this 
office and from all newsdealers. 


STEEL ALPHABETS. 


Brands, Seals, Steel 
Stencil Cutting Dies, 
Soap Moulds, Brass 
Stamps. etc. 


JH. STUIZMAN, Mamfscturer, 181 Wiliam St, 1.Y. 


VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES aud ELEVATORS 


PROVIDENCE. R. 1. 


$10.00 to $50.00 


ness. Magic Lanterns and Views of popular sub- 
ects. Catalogues on application. Part 1 Optical, 2 

athematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, III. 


NEW YORK TRADE SCHOOLS.—DE- 
scription of the New York Trade Schools which were 
established nine years ago for the purpose of givingin- 
structions to young men in certain trades, and to enable 
young men already in such trades to improve !hemselves. 
With 10 illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 781. Price 10cents. To be 
had at this office and from all newsdealers. 


A RARE CHANCE. 


From one to five acres of land within 12 miles of Chi- 
cago, with ample railroad facilities, will be 


DONATED 


to one or more Manufactories employing a large number 
of persons, on the condition that they erect and main- 
tain Plants thereon. For full particulars, address 


“RARE CHANCE,” 
Care Chas. H. Fuller’s Adv. Agency, Chicago. 


per night. A 
ight and pro- 
fitable busi- 


WwW HAT Uncle Sam and Aunt Columbia think, etc. of 


ASH | | éTO N and SEATTLE. Send stamp to 


Eshelman. Liewellyn&Co.,Seattle,W. 


SCRAPER FOR CLEANING 
STEAM BOILERS. 
This valuable invention, patent- 
ed Nov. 4. 1890, for sale. For 
particulars, address Taylor Glo- 

ver & Co., Box 875, Maryville,Mo. 
READERS who want a choice 


or RAZOR are invited to POCKET KNIFE 


send for our new Catalogue. It is the neatest Cutle 
Catalogue ever issued. ALLING & LODGE, Madison, Ini 


OFFICIAL GAZETTES WANTED. 


Full or partial set, new or second hand, bound or loose. 
Address, with price, Wm. Burnet, P. O. Box 108, VOak- 
land, California. 


USHMAN CHUCK 


Complete line for all uses shown in new 
illustrated catalogue, free to all. 
Cushman Chuck Co., Hartford, Conn. 


ATMOSPHERIC DUST.—BY WILLIAM 
Marcet, F.R.S. An address delivered to the Royal 
Meteorological Society. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 755. Price 10 cents. 
To be had at this office and from all newsdealers. 


DEAF NSS. &.HE40 Noises curen 


heard. Successful when allremedies fail. Sold 
only by F. Hiscox, 858 B’way, N.Y. Write for book of proofs REE 


Dial Tableaux, 8; for 
8chool,Club & Parlor. Best Oat 
PLAYS logue free. T.8. DENISON,Chicazo 


THE PHONOGRAPH.—A DETAILED 


description of the new ana improved form of the pho- 
nograph just brought out by Edison. With 8 engrav- 
ings. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No.. 63:2. Price 10 cents. To be had at this 
office and from all newsdealers. 


ROSE POLYTECHNIC INSTITUTE 
Terre Haute,Indiana.—A School of Engineerin 
Well_endowed, well equipped departments of Civil, Mechanical, 
and Electrical Engineering, Chemistry, Drawing. Shops and La- 
Doratories. Expenses low. Address H. ‘. EDDY, President. 


GYMNASTICS FOR GIRLS.—AN IN- 
teresting account of the course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus- 
trations. Containedin SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 753. Price 10 cents. Te be had at this 
office and from all newsdealers. 


Engravings direct from photographs and other copy. 


Air Mover. For Drying all 


A Wonderful 


kinds of goods 


PROPOSALS. 


Proposals for Irou Buoys and Appendages, 
ooring Chnin, and Bells. OFFICE OF LIGHT- 
HOUSE INSPECTOR, Third District, Tompkinsville, N.Y., 
May 20, 1891. (Post Office Box 2128, New York City )~— 
Proposals will be received at this office until 12 o’ctuck 
M., on Tuesday, the 9th day of June, 1891, for furnishing 
to the Light- House Establishment Iron Buoys and Ap- 
pen dages, Mooring Chain. and Bells, required during the 
fiscal year ending June 30, 1892. ‘he articles to be fur- 
nished embrace nun, can, bell, whistling, and ice buoys, 
shackles, mooring chain, ballast balls, iron and stone 
sinkers, bells for buoys, etc., all of which are enumerated 
in the specifications attached to the torm of bid, which 
may be obtained on application to this office. Contraets 
will be awarded on each item separately, and bidders 
will be required to deliver the articles on or before the 
dates named in the specifications. The right is reserved 
to reject any or all bids, to strike out any item or items 
in the specifications, to waive any defects, and to require 
the delivery of a greater quantity, not to exceed 50 per 
cent., of any iteiu than the quantity stated in the speci- 
tications, at any time during the fiscal year. A clause to 
that effect will be inserted in the contract. Proposals 
will be subject to the above conditions. 
ENRY F. PICKING, Captain, U.S. N., 
Light-House Inspector, Third District. 


TO S. Engineer Office, ARMY BUILDING, New 
~° York, May 23, 1891._Sealed Proposals, in triplicate, 
will be received at this office until 12 o’clock, noon, June 
for the construction and delivery of one Iron 
ss for Torpedo Shed at Sandy Hook, N. J. The 

attention of bidders is invited _to Acts of Congress a) 
proved February 26, 1885, and February 23, 1e8r Vol. 23, 
page 332, and Vol. 24, page 414, Statutes at Large. For 
specifications, blank forms, and all information, apply 

to the undersigned. . 
G. L. GILLESPIR, Lieut.-Col. of Engineers, 


HOYT’S LAWN SPRINKLER 
pA HOYT. S 


ST.CLOUD, MINN. 


PATENTED DEC. G/ 


24, 1891, 
Roof 


CHALLENCE THE WORLD 


Reasons wny this Sprinkler is superior to all others. 


i 1st.—Because it will sprinkle more surface at the same 
ime. 

2d.—It will do it more evenly. 

3d.—It is much more durable. 

4th.—It has a better appearance. 5 

5th.— You can stand at the machine while in operation 
and not get wet. 

6th.—It will throw higher and mix with the air. 
7th.—It will water trees. 


(e Live Agents Wanted. fh 
Address HOYT MFG. CO., St. Cloud, Minn. 


S. 


— 


Perfect Newspaper Fil 


The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the SCIENTIFIC AMERI- 
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN” in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
UNN & CO., Publishers SCIENTIFIC AMERICAN. 


THE EACLE 


THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 


4ay-Speed, Comfort and Safety, 
AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 


THE EAGLE BICYCLE MFG. CoO., 
STAMEORD, CconNN. 


BRITISH ASSOCIATION MEETING 
of 1890.—Inaugural address by Sir_Krederick A. Abel, 
treating of the present status of: Electric 'l'elegraphy; 
Ocean Telegraphy ; Electric Measurements; Electric 
Lighting; The Telephone; Electric Transmission of 
Power; Electric Railways; Electric Metallurgy; Manga- 
nese, Chromum, Tungsten, Copper, and Nic! el, in Iron 
and Steel; Appliances of War; Gunpowder; Smokeless 
Powder; Explosives for Shells; Explosives for Blasting; 
Mining Safeguards; ‘'he Petroleum Industry; Natural 
Gas; Water Gas; National Museums. With portraits of 
Sir ‘Frederick A. Abel and Sir Douglas Galton. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
771,772, and '773._ Price 10centseach. Tobe had 
at this office and from all newsdealers. 


BLUE PRINT bivrearapiie Subvites: 


Photographic Supplies. 
T. H. MCCOLLIN & CO., 1030 Arch Street, Philadelphia. 


The Scientific American 


PUBLICATIONS FOR (891. 


The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 
RATES BY MAIL 
The Scientific American (weekly), one year ° 
The Scientific American Supplement (weekly), ope 
year, - - = = = = = = © ® 
The Scientific American, Spanish Edition (monthe 
ly), one year, - 5 ee ee ee 
The Scientific American Architects and Builders 
Edition (monthly), one year,- - = *° e« 
COMBINED RATES. 
The Scientific American and Supplement, - = 


The Scientific American and Architects and Build- 
ers Edition, - - - - -© © = = = 


The Scientific American, Supplement, and Archie 
tects and Builders Edition, - - - «= -« 
Proportionate Rates for Six Months. 


This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 


MUNN & CO., 361 Broadway, New York. 


$3.00 


3.00 


37.00 


9.00 


special Dryers built and re- 


With or without Governor. 


Supplies from hydrant pressure the cheapest power know 
Invaluable for blowing church organs, running printing presses, sewing machines, lathes, saws, 
coffee mills, fans, sausage cutters, elevators, and all machinery requiring light power. No 
firing, nv fuel, no ashes, no repairs. noiseless and compact. No extra insurance. Always ready. 
Suppiics frop to10H.P. Interchangeable jets and improved in every detail. 

ex or special cir 


Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works, 


sults guaranteed). 
Woolen and Cotton Mills, forremoving steam, dust, smoke, hot air, acid fumes, bad odors, and 
for ventilating Hotels, Laundries, Public Buildings, etc. High Speed Engine and Fan combined. 
References in wll parts of the country. 


culars to the Backus Water Motor Co. Newark, N.d. 
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QWModvertisements. 


Inside Page, each insertion - - 75 centsa line 
Back Page, each insertion - - - - $1.00 a line 
The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


SAW FRERISCS 


CHICOPEE FALLS: MASS 


WASHIKGTON: 


ELECTRIC POWER TRANSMISSION 
in Mining Operations.—By H. C. Spaulding. A brief 
Presentation of some of the work already done toward 
the application of electrical apparatus tu mining pro- 
cesses, With some practical suggestions and statements 
from those who have had personal experience in the 
Operations of such apparatus. \Vith 2 illustrations. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
783. Price 10cents. To be had at this office and from 


all newsdeailers. — 
sD “HANDY” 


GATE VALVE is the sim- 
plest and best valve for low 
ressure steam and hot water 
Peating purposes. Cost much 
less than any other gate valve. 
Lunkenheimer Brass Mfg. Co. 
15-17 E.8th St., Cincinnati, O. 


5 


Our new catalogue containing over 100 pages, includ- 


cientific Rook (jatalogue 


RECENTLY PUBLISHED. 


ing works on more than fifty different subjects. 
mailed tree to any address on application. 


MUNN & CUO., Publishers Scientific American, 
_361 Broadway, New York. 


ELECTRIC 
PERCUSSION DRILLS 


Will be 


M. 
AA 
AN 


Perera Tae 


SAU gna . i 
More economical, simpler, ana \ 
more easily handted than steam or 
air drills, : 
Safe and reliable. Notaffected by 
& moisture, dampness, or dripping 
water. ; ; 
Weight of drill, with tripod, 
about 400 pounds. 
Speed of drilling in 
hard granite, 2 in. hole, 
2 inches per minute. 
Send for descriptive 
pamphlet and prices, 


Edison General 
A z : Electric Co. 
—-_= Edison Building, 

i tes: Broad St., New York. 


ICE HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from sea- 
son to season. The airis kept dry and pure throughout 
the year at a temperature of from 34° to 36°._ Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 116. Price 
10 cents. To be had at this office and of all newsdealers. 


GEAR CUTTING 


Leland, Faulconer & Norton Co.,Detroit,Mich 


ieee =~" Motor of 19" Century 
; Kf Can be used AnyPlace,to do Any 


Work, and by Any One. No Boil 
: er! No Fire! o Steam! No 
‘ Ashes! No Gauges! No Engi- 
veer! A perfectly safe Motor 
for all places and purposes. Cost 
of operation about one cent an 
hour to each indicated horse pow- 
er. For circulars, etc., address 


CHARTER GAS ENGINE CO, 


P.O. Box 148, Sterling, Il. 


THE PROPELLING MACHINERY OF 


War Vessels.—A paper by_H.J. Oram, Engineer R. N., 
of the Controller of the Navy’s Department, etc. A 
descriptionof the most important of the recent changes 
that have taken place in marine engineering, and a dis- 
cussion of other matters of interest. in connection, 
principally. with the propelling machinery of modern 
war ships. Contained in SCIENTIFIC AMERICAN SUp- 
PLEMENT, No. 612. Price 10 cents, To be had at this 
Office and from al) newsdealers. 


Economy, Reliability, 
Simplicity, Safety. 


NEW KODAKS 
: RS “You press the button, 
we do the rest.” 


Seven New 
Styles and 
Sizes 
ALL LOADED WITH 
Transparent 
Films. 
For sale by all Photo. Stock Dealers. 
THE EASTMAN COMPANY, 
Send for Catalogue. ROCHESTER, N. Ye 
ARTIFICIAL INCUBATION.—A DE- 


seription of the French process of raising chickens. 
With 7 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No..7'78. Price 10 cents. To be had at 
this office and from all newsdeaiers. 


AND FINE GRAY IRON ALSO STEfLL 


Al LEABLE: CASTINGS FROM SPECIAL og 
: 7 Hn 


~ T 
INE TINNING Ree: PAT! 
fan shine. ANNs, 


AS DEVLIN & 60.0 * 


LEHIGHAVE SX AMERIGAN ST PHILA 


> THE BRIDCEPORT WOOD FINISHING CO 4 


GRANVILLE M. BREINIG PRINCIPAL OFFICE 
GENERAL AGENT & SUPERINTENDENT. NEW MILFORD. Conn, 


NEW YORK. CHICAGO OFFICE & WAREHOUSE 
EAST RANDOLPH ST. 


‘WHEELERS PATENT WOOD FILLER. 


BREINIc’s LITHOGEN SILICATE PAINT 


PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 
and Experimental 


WORKING MODELS Machinery, metal 


or wood, made to order by MASON & RAUCH, successors 
toJ. F. Werner, 47 & 49 CentreStreet. New York. 
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THE COPYING PAD—HOW TO MAKE 


and how to use; with an engraving. Practical difections 
how to repare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the 


pad. how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price10cents. For sale at this office and by all 
newsdealers in all parts of the country. 


THE ADDER 


One-quarter actual size. 


Watchman’s Improved Time Detector 


EY, ees with 12 or 24 Keys, with 
Ss 


Satety Lock attach- 
4th: 


ment. Patented 
1875-0-7. My inven- 
tions,and will sue 
1 all concerns selling 
orusing the Safety 
Lock attachment, 
according to De- 
cision of _ Circuit 


i 
3 


we Wil add any Court of U8. for 

ere 337 - D. 0: Xk. 
nite number of col- Send for circulars to 

H umns of fig- York. P. O. Box 2875. 


ures, one, two 
or three cols 


ELECTRO MOTOR. SIMPLE, HOW TO 


umns at a |make. ByG.M.Hopkins.—Description of asmall electro 
. -.7- {motor devised and constructed with a view to assisting 

Z ith tor devised and it d with i _assisti 
tme, W amateurs to make a motor which might be driven with 
positive ac- | advantage by a current derived from a battery, and 
it which would have sutticient power to operate a foot 
curacy. lathe or any machine requiring not over one man power. 


With 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 641. Price 10 cents. To be had at 
this office and from all newsdealers. 


SAVES TIME, 


its results are immediate, always reliable and 
eorrect. Economy of money, trouble 


AND BRAIN LABOR 


ts achieved by this ingenious little machine, 
which must be seen to be appreciated. Price, $7. 
Send for descriptive circular and testimonials to 


WEBB’S ADDER CO., 
58 / Cedar Street, New York, 


DRYING IN VACUO.—BY EMIL PASS. 


burg. Wet by-products, importance of drying, require- 
ments in drying. slow evaporation, quick evaporation, 
evaporation in vacuo, and apparatus for the purpose, 
practical application. With 4 figures. Contained in 

CIENTIFIC AMERICAN SUPPLEMENT, No. 946. 
Price 10 cents. To be had at this office and from all 
newsdealers. 


FOOT POWER LATHES 


Are youlooking for a foot-power, metal-turning, screw-cutting 
lathe? If so, you certainly want the best tool your money can 
Sop however jr agay wher goods. 1b is 
ISMPULIDIV Lie 6 TOACTUPAPY gaa 
#5 Ole: ton goun." VWe ean give yo 
Tithe yer wade, either 


vibe in rexard to 


trucks thet fae 
LRe DESL toot-powe: 
nis tountry or in 


fully prepared to substantiate it. 

Our lathes are superior to all others in ele- 
gance of design, workmanship, and finish. 
More than this, they are COMPLETE tools. We 
can furnish you a lathe having back gear, reverse feed for right or 
left hand threads, hollow spindle and other indispensable features 
which you will not find in cheaper grade tools. Added to all this, 
our velocipede foot-power is incomparably the best ever applied to 
a foot lathe. 

We make these lathes in different sizes, from 9 to 13 inches swing and taking between centers from 25 to 69 inches. 
In price they range from $70 to $200, and their high quality taken into consideration, are the cheapest lathes on 
the market. We shall be pleased to mail to any address our complete catalogue and price list, which fully 
describes these lathes, as well as a large number of other machines which we manufacture. 


W. F. & JOHN BARNES CO., 99 Ruby St., Rockford, Ill. 


Clough’s Patent Duplex Gear Cutter | am “ ety, SMe N 
One pair of these cutters cuts a pitch of aera Gs iy EAN Ee UE 
interchangeable gear wheels from 15 teeth COPPER TUBES. rao aM ea SR SG A 
WY to arack inclusive. Forcircular and prices | ‘QBawaaaasoanass aa AS NORGE E, 
piece address R. M. Clough, Tolland, Conn. 
WORKING LOCOMOTIVES WITH 
RAILWAY & GITEAM FITTERS SUPPLIES Petroleum Fuel.—By 'Chomas Urquhart. An interesting 


account of the recent results of the author’s experience 
in the use of petroleum refuse as fuel on an unprece- 
dented scale upon the Grazi & Tsaritsin Railway, South- 
east Russia. ith 62 illustrations. Contained in Sci- 
ENTIFIC AMERICAN SUPPLEMHNT, Nos. 769 and 
770. Price ten cents each. To be had at this office and 
from all newstlealers. 


JAMES LEFFEL WATER WHEELS 


ENGINES, and BOILERS, 
JAMES DESFFTeL & co. 
FARLO 8t., SPRINGFIELD, OHIO. 
110a Liberty Street New York City. 


Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN S. URQUHART. 46 Cortlandt St., N. Y. 


PATENT STEAM-PIPE CASING 
a, —FOR— 
F4@Underground Steam Pipes 


A. WYCKOFF & SON, 


116 East Chemung Place, 
ELMIRA, N. Y. 


DEVELOPMENT OF AMERICAN 


Blast Furnaces. wlth special reference to large Yields.— 
By James Gayley. A description of some of the princi- 
pal blast furnaces in the United States, showing the 
changes in design and practice by means of which ex- 
traor’ inarily large yields have been obtained fn the last 
decade. ith 8 figures. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 776. 
be had at this office and from all newsdealers. 


HW.JOH 
ASRESTOS 
STEAM PACKING 


Boiler Coverings, Millboard, Roofing, 
Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 


H. W. JOHNS MFG. C0., 87 Maiden Lane, N.Yo 


$85 Lovell Diamond Safery $85 


Steel Tubing, Adjustable Ball Bearings to all Run- 
arts, including 8. 8 msion Saddle. Finest material 
" money cad buy. Finished in enamel] and nickel. 
1 Strictly high grade in every particular. No better machine made at any price. 
Bicycle Catalogue Free. Send sex cents wn. stamps for our 100-page illustrated catalogue 

of Guns, Rifles, Revolvers, Sporting Goods of all kinds, etc. 


Two staves removed to show lining 
between inside and outside staves. 


Price 10 cents. To 
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A pamphlet of information and abe 
stract of the laws, showing How to, 
Obtain Patents, Caveats, Trade, 
Marks, Copyrights, sent free. 


Address MUNN & CO. 
361 Broadway, 
“we New York. 


Diamond Fram 


Steel Drop Forgin, 
ning be 


© 1891 SCIENTIFIC AMERICAN, INC. 


‘Europe. Thisis a strong statement, and we ure | 


THE " 


GRAVES 
PASSENGER * FREIGHT 
7 NEW NORK. BOS 


ELEVATORS. 


L.S. Graves &Son Rocuester NY 
TON. ST.LOUIS . DETROIT 


SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can be had at this office tor 
10 cents. Also to be had of newsdealers in all parts of 
the country. 


NEW MAIL 


New Grade, $100. iy; 
CUSHION Tires and TANGENT AN) 
NY (ee 


SPOKES. 
Handsomest and Best Diamond 
Safety. 

Send for Catalogue and Second- i 

Hand List. 


nad NS 
Also Sole New England Agents for ; 


27 LITTLE GIANT 


. “ y PRICE, $35.00. 
f Zz Only Boy’s Safety with a 
Leet FRR Spring Fork, preventing in- 
; INS 7) \f jury to young riders from 


* jar ana vibration. 


WM READ & SONS 107 Washington St. 
ry y BOSTON, MASS. 

ON GAS ENGINES.—A VALUABLE 
per by E. Delamare-})eboutteville, touching upon the 
story of gas motors in general. and describing in de- 
tail the * Simplex’ engine invented by the author and 
Mr Malandin. With 23 figures. Contained in SCIENTIFIC 
AMKRICAN SUPPLEMENT. Nos. 715 and 716. Price '0 


cents each. Tobe had at tnis office and from all uews- 


dealers. 


33,000 SOLD. 
Engines and Pumps Combined. 


For COAL GAS 
or GASOLINE. 


SCHLEICHER, SCHUMM & CO. 


PHILADELPHIA, 
CHICAGO, NEW YORK. 


TO BUSINESS MEN 


The value of the SCIENTIFIC AMERICAN &s an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the SCIENTIFIC AMERICAN. And do not let 
the advertising agent influence you to substitute some 
other paper for the SCIENTIFIC AMERICAN, when se- 
| lecting a list of publications in which you decide it is for 
veur inte es! fo advertio. hig is trescantly one Lor 

los Teanun iit the agent gets a Jarger commissign fron 
ubo popers a ny a Pimadi dies tion than is alowed en 
Ube SCinsw TIL AMERICAN, 

For rates see top of first column of this page, or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 


weyh 


‘ NP or wore sr ae 
30 CORTY cuascow'scoriinn creche’ | 


pin \ - 

OSS CE, SEAM BOILERS 
MANUFACTORIES IN*UNITED STATES, SCOTLAND FAANCE, GERMANY & AUSTRIA. 

Awarded the Grand Prize at late Paris Exposition. 


TRE AMERIGAN BELL TELEPHONE Gf, 


95 MILK ST., BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. . 


MACHINE TOOLS 


Engine Lathes, Planers, Shapers, Tur- 
ret. Lathes, etc. [2 Send for Catalogue. 
The Hendey Machine Co.,.Torrington, Conn, 


NEW CATALOGU 


—or— 


VALUABLE PAPERS 


Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free of charge to any address. 


MUNN & CO., 361 Brondway, New York. 
ICE-HOUSE AND COLD ROOM.—BY R.. 


G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP-. 
PLEMENT, §9. Price 10 cents. To be had at this office 
and of all newsdealers. : 


cp 


HARTFORD 


CONN. 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard. 
Sts., Philadelphia, and 47 Rose S8t., opp. Duane, New York. 


